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PROFESSOR TYNDALL, F.R.S., ETC. 

{^See the Portrait.) 

This distinguished man of science, the present Professor of 
Natural Philosophy at the Royal Institution, was horn atLeighlin 
Bridge, county Carlow, Ireland. His name sufficiently indicates 
that he is of English descent. His father had a ruling taste for 
religious subjects. He was a great reader of Chillingworth and 
other protestant writers, and Dr. 'J'yndall’s earliest intellectual 
cuUurc consisted of exercises on the doctrines of purgatory, in- 
fallibility, transuhstantiation, and the invocation of Siiints. Pro- 
fessor Tyndall’s father, though poor, was a man of singularly 
independent mind, and his last words to his son were those of 
Wolsey to Cromwell : “ Be just and fear nothing.” T)r. Tyndall 
wn.i at school from his earliest years till 1839, the first portion 
of his education being received at a school near his home, where 
he imbibed a taste for mathematics. 

In 1839, when he left school, ho became, at the instance of 
Lieut., now Gen. Wynne, R.E., an assistant in a division of the 
Ordnance Survey, where he made himself a goofl trigonometrical 
obseT^^cr, and a draughtsman of maps, distinguished for the 
accurate character of his work. He was afterwards engaged on 
various railways in the North of England, preparing maps and 
sections. In 1 847, finding railway work unpromising, he accepted 
an appointment as teacher in Queenwood College, Hampshire, 
here farming, engineering, surveying, agricultural chemistry, 
such useful subjects, were taught. Here he became ac- 
■ ’iited with Mr. Frankland, who was afterwards appointed 
if .essor of Chemistry to the Royal Institution. In 1848 they 
ifttod England together and repaired to the University of 
iirburg, in Hesse Cassel, being drawm thither by the fame of 
alnsen as a teacher. 

t| Dr. Tyndall’s first scientific paper was a mathematical essay 
ill Screw Surfaces,” but he first attracted the attention of the 
etglish scientific world by a paper upon “ The Magneto-Optic 
^operties of Crystals, and the relation of Magnetism and Dia- 
i'gnetism to Molecular Arrangement,” published jointly with 
'^f. Knoblauch in the Philosophical Magazine for 1860. In 
( 1 ) 1 , after a short sojourn in England, he returned to Berlin 
pursue his studies in the laboratory of Prof. Magnus. Here 
ho finished an investigation on “Diamagnetism and Magne- 
crystallic Action.” The same year he returned to London, 
where he made the acquaintance of Faraday, who conceived a 
strong liking for him, which never died out. 

In 1862 Dr. Tyndall was elected a Fellow of the Royal 
Society. He gave his first lecture at the Royal Institution on 
Friday evening, February 11, 1853 ; and, in June following, he 
was unanimously elected Professor of Natural Philosophy to 
▲ 2 
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the Institution. After his appointment ho devoted himself 
specially to the examination of the newly-discovered force of 
Diamagnetism, including the question of iJiamagnetic Polarity, 
and the influence of })rcssure in producing magno-crystallic 
phenomena. In 1855 he published, in the PJiilosophical Trans- 
aciionSj a memoir “ On tlie Nature of the Force by which 
Bodies are Kepelled by tho Poles of a Magnet,” in which an 
exhaustive comparison is instituted between paramagnetic and 
diamagnetic plienomcna. This pap(T was cliosen as the Bakerian 
lecture for the year. In a paper entitled “ Further Jlesearches 
on the Polarity of tho Diamagnetic Force,” and by means of an 
apparatus deAdsed by the celebrated Wilhelm Weber, he removed 
the last publishoil objections to tho doctrine of diamagnetic 
polarity, and next applied the doctrine to tho explanation of 
all tho phenomena exhibited by crystals in the magnetic field. 

From 1856 to the present time he has Adsiled Alpine regions 
every } oar, once in company with his friend Prof. Huxley. In 
the course of these excursions lie studied tlie plienomeua 
sented by glaciers ; lie aseended Mont Blanc three times ; 
sealed most of tho Alpine peaks; and in 1860 and 1862 made 
two attempts to roach the summit of the Matterhorn. In the 
second attempt he was stojiped by a precipice at a height of 
14,200 ft. Next, he not only suceoedeil in reaching the top of 
the Matterhorn, but made a eoniple.to passage over th(‘ mountain, 
from its southern to its northern base. In A]>ril 1868, he, in 
company with Sir Jolin Liihluwk, ascended Vesuvius when the 
mountain was in partial eruption, and during a short cessation 
in the <lischarg('S from the crater managed to get a peep down 
the central lube of the volcano itself. 

His Swiss journeys have not been without tlieir scient^ 
results. To tlie Thilosophicaf Tran.savtions Professor TyndH 
has contributed a scries of nienioirs on the })liysical propk 
ties of ice, and on the structure? and motion of glmdiTS. P 
has also treated the subjects of Alpim; life and glacial pj 
noracna in a separate A’olume, entitlwl The Crlaciers of the Al> 
This volume has been since followed by two otiiers on tho sa? 
subject. 

Dr. Tyndall possesses, in an eminimt df'gree, tlie faculty^ 
making his ideas plain to otliers, in clear, siTii])le, and strikij 
language, back(;d, at the lecture table, with brilliant exper 
raents, wliich constitute a part of the t(?achers text. Duri 
Professor Tyndall’s term of office at the Koyal Institution ‘ 
researches in the laboratory haAm been pj’incipally in relation 
to the phenomena of radiant beat. Within eight years ho con- 
tributed eight elaborate memoirs on this subject to tho Philo- 
sophical Transactions. When ho began these researches the 
whole realm of gases and A’apoiirs was suppos(;d to he outside 
the reach of experiment in reference to radiant heat. But in 
his first memoir, ijuhlislied in 1861, Prof. Tyndall established 
not only the existence of absorption and radiation in gases and 
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Tapours, but also their reciprocity, proving, moreover, that be- 
tween various gaseous bodies differences of absorption and radi- 
ation existed far greater than those manifested by solids and 
liquids. Probably the discovery in connection with this subject, 
which is destined to bear the most important fruit, as connect- 
ing physics and chemistry, is the striking difference manifested 
between elementary and compound bodies as regards their radiant 
and absorbent power. It was this discovery which led him sub- 
sequently to try the element iodine in a state of solution, and to 
find in it a filter competent to intercept vith marv'ellous sharp- 
ness the visible radiation of the sun and the Electric Light, 
allowing the invisible to pass freely. 

In 1862 Prof. Tyndall publl.^hod his second memoir “ On the 
Absorption and Kaviiation of Heat by Gaseous Matter.” Here, 
among other results, w'c have announced the discovery of dy- 
namic radiation and a))sorption, and the description of a method 
of determining the radiation and absorj)tion of gases and vapours 
without any source of heat external to the gaseous body itself. 

In 1863 he published a third memoir “On the Ilelation of 
Radiant Heat to Aqueous Vapour.” Subsequently to Prof. 
Tyndall, but, we believe, independently. Prof. Magnus published 
a memoir “ On the Absorption of Radiant Heat by Gases.'’ As 
far as his researches went they confirmed the results of Prof. 
Tyndall, except as regards the action of aqueous vapour. In 
1863 Prof. Tyndall publi.shed the fir.st edition of a work 
entitled Heat Considered as a Mode of Motion, in which he 
endeavoured to render the dynamical theory of heat accessible 
not only to scientific students but to all cultivated persons. The 
work has been exceeding!}" successful, a fifth (‘dition being noTf 
called for in this country, and translations of it having appeared 
in French, German, and Russian. It has also been republished 
in the United States. The work contains abstracts of his own 
researches. 

In 1864 lie published his fourth memoir “On the Radiation 
and Absorption of Heat by Gaseous and Liquid Matter,” proving 
that gaseous films not more than one hundredth part of an inch 
in thickness exhibited a measurable absorption, examining the 
sifting powers of gases on radiant lieat, and extending his re- 
searches on dynamic radiation. In the same year ho published 
his fifth memoir, entitled “Contributions to Molecular Phj^sics,” 
which was the Rakerian lecture for the year. At a perfectly 
dark focus, formed by means of the iodine filter above alluded 
to, platinum foil was raised to inaindescenco, yielding all the 
colours of the solar spectrum. This rendering of invi.sible heat 
visible Professor Tyndall has called calorescence. In a paper on 
“Luminous and Obscure Radiation,” published in the Philo- 
sophical Magazine for November 1864, and in a memoir on 
“ Calorescence,” publisheil in the Philosophical Transactions for 
1866, these subjects are fully treated. In the course of these 
experiments he proved that the eye may bo placed in a focus 
sufficiently intense to raise platinum to redness, without any im- 
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pression of light, and without injury to the eye. In 1866 he 
also published in the Philosophical Transactions a memoir on 
the influence of colour and mechanical condition upon ra<liant 
heat. He there defined and qualified the experiments of Frank* 
lin, proving, among other things, that white bo<lies may be far 
more potent absorbers of radiant heat than black ones. In 1865 
Professor Tyndall delivered and published the Kede lecture be- 
fore the Uui versify of Cambridge, and the same year the honor- 
ary degree of LL.D. was conferred on him by the University. 
In 1867 he published a volume of lectures on Sound, which has 
already been translated into various foreign languages ; and in 
1868 a tract, entitled “ Faraday as a Discoverer,'* in which he 
has endeavoured to make clear to the world the achievements of 
his renowned predecessor. 

Professor Tyndall next investigated the chemical action of 
light upon vapours, and, in connection with this sul ject examined 
the physical constitution of the sky. By the condensation of 
vapours of various kinds into particles so small tliat their dia- 
meters are measured, not by tens of thousandths, but by hundreds 
of thousandths of an incli. he succeeds in producing a blue which 
equals, if it does ^lot transcend, that of the deepest and purest 
Italian sky ; and this blue exhibits all the effects of polarisation 
which have been hitherto observed in skylight. 

[Wc have se]eote<I and abridged the prt*ceding d(‘tails from 
the masterly biographical sketch of Dr. I'yndall which appeared 
in the second section of the Royal Institution Papers which 
were printed in the Enf/ivper iov Jan. 15. 1869. We continuo 
them from the Institution Pr(K‘eedings. and other sources.] 

IMr. Spotti.swoode, Trcas.R.S., in his able discourse on the old 
and new Laboratories of the Royal Institution (of which an 
abstract appears at page 114 of the present Year Book of Facts) 
says ; “ Of Faraday’s successor. John Tyndall, I am greatly at 
a loss to speak. In this place his presence seems so near us, his 
thoughts so subtle, his words— even when rung back to us from 
those busy cities far away on the other sitle of the Atlantic — 
BO familiar and yet so stirring, that it behoves us that ours 
should be wary and few. Few men have brought so large a 
burthen and bulk of contribution to the common stock of know- 
ledge ; but still fewer have inspired in their heariTs so strong a 
love, such ardent erjthusiasm. for the subjects of his T(jsearch.” 

Mr. Spottiswoode then refers to Dr. TyndalFs first thirteen 
papers, which wer(^ printed in the Philosophical Transactions, 
“ In these he established the important fact that if the various 
gases be arranged in order according to their power, first of 
radiating heat and secondly of absorbing radiant heat, the order 
will bo the same in both cases. He further proved that the 
chief absorbing action of our atmosphere on non-luminous heat 
is due to its aqueous vapour. He applied his discovery to the 
explanation of many meteorological facts : e,g, the great daily 
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ran|?e of the tliermometer in dry climates ; the production of frost 
at night in the Sahara ; the cold in the table-lands of Asia, &c. 

“ He discovered also the means of separating the invisible 
from the visible radiations, and proved that in the case of the 
electric light the former is no less than eight times as powerful 
as the latter. He also made the daring experiment of placing 
his eye at a focus of dark rays capable of heating platinum to 
redness. 

“Since 18G6 his attention has been largely occupied in ex- 
amining the action of waves of high refrangibility (instead of low), 
as an explorer of tlui molecular condition of matter. 

“ In this investigation one obstiiclc to bo overcome was the 
presence of the floating matter in the air. The processes of 
removal of these particles became the occasion of an independent 
research, branching out into various channels ; on the one hand, 
it dealt with tlie very practiail problem of the preservation of 
life among firemen exposed to heated smoke ; and, on the other, 
it approjiched the recondite question of spontaneous generation. 

“ He subjected the compound vapours of various substancciS 
to the action of a concentrated beam of light. The vapours were 
decomposed, and non-volatile products were formed. The de- 
compositions always began with a blue cloud, w^hich discharged 
perfectly i)olarised light at right angles to the beam. This 
suggested to him the origin of the blue colour of the sky ; and 
as it showed the extraordinary amount of light that* may ]>e 
scattered by cloudy matter of extreme tenuity, he consid(T{*d 
that it might be regarded as a suggestion towards explaining 
the nature of comets. 

[Mr. Sjiottiswoo'le then exhibited the polarisation of light 
scattered by small particles suspended in the medium traversed 
by a beam from tlie electric lamp, employing for the purpose 
the chromatic effects due to the circular polarisation of quartz.] 

“ His volume of contributions to molecular physics in the 
domain of radiant heat, which conhiins only his original inves- 
tigations on this subjtvt, wamld alone suffice to show what is 
doing in the laboratory of our Institution, 

“ If we conijiare him to Faraday at the same time of life, he 
has still many years of intellectual energy, the conversion of 
wffiich into its scientific equivalent may, perhaps, be effected 
within these walls.” 

The Year Book of Faefs^ 1859, p. ?89, contains a letter “from 
a most earnest and philosophic investigator of the glaciers of 
Switzerland,” and describing the ascent of Monte liosa without a 
guide, addressed by Prof.’Tyndall to Prof. Faraday, but too long 
for quobition here. “ A Swiss Mounbiin Climber ’’ remarks upon 
this ascent: “From my knowledge of the difficulties of scaling 
Mont Blanc and Monto Rosa, the dangers of the latter exceed 
those of the former, but to reach the summit of Monte Rosa 
alone is a feat of daring and strength never hejird of.” 

The Year Book of FactSf 1860, p. 147f contains Prof. Tyn- 
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dairs paper, Trritten after spending a night upon the summit, 
“ On the Establishment of Thcrmometric Stations on Mont J31anc,” 
communicated to the British Association. 

The Year Book of Facts, 1868, p. 116, contains a paper by 
Prof. Tyndall on “Sounding and Sensitive Flames.” The sound- 
ing of a hydrogen flame within a glass tube had been noticed by 
Dr. Higgins, and the subject had been investigated by Chladni, 
Faraday, Wheatstone, and other philosophers ; and the jumping 
of a naked fish-tiiil gas flame, when near flaring, in response to 
musical sounds, was noticed by Lecomte. Prof. Tyndall’s lecture 
was an expansion of these discoveries. 

The Year Book of Facts, 1872, p. 37, contains Prof. Tyndall’s 
lecture delivered at the Iloyal Institution, upon “The Scattering of 
Light,” which was, in point of fact, a discourse upon Domestic 
Water Supply. Having established that the visibility of the 
track of a ])eam through water depended upon particles, by 
which the light was scattered. Prof. T 3 mdall examined, by means 
of a concentrated luminous beam, samples of the water supplied 
to their customers by tlie various London Water Companies. 
The turbidity revealed was, in every case, sufficient to make the 
audience regard water as a very undesirable bevcirage. This 
paper explains the water supply } i elded by the English chalk 
formation as of the greatest attainable purity, copious in 
quantity, and easily accessible for the supply of the metropolis. 
Its hardness can be removed by Clark’s pnxiess, and it can be 
delivered almost free from organic impurity, and perfectly soft. 

Quite recently Prof. Tyndall delivered at the Koyal Institu- 
tion a discourse on the Acoustic Transparency and Opacity of 
the Atmosphere, and followed it up by submitting to the Royal 
Society an elaborate paper “On the Atmosphere as a Vehicle 
of Sound.” He first referred to the great loss of life and 
property at sea during foggy weather, and said that earnest 
men had in consequemee endeavoured to establish a series of 
Sound Signals sufficiently strong and powerful to afford warn- 
ing and guidance to mariners. The lecture embraced the results 
of observations whicli Prof. Tyndall, in conjunction with the 
Elder Brethren of the Trinity House, had made from the coast 
of Kent. Two stations were established at the South Foreland, 
and instruments, including powerful steam whistl(‘8, trumpets, 
a steam syren, and guns, were placed there, the effects of which 
wore noted by observers afloat. The expesriments commenced 
on May 19, 1873, and continued to the spring of the present 
year. They embrace the investigation of the agency by which 
sounds are quenched in the atmosphere, proving the principal 
of these to be the irregular admixture of transparent aqueous 
vapour with the air. This mixture produces what Professor 
Tyndall calls acovstic clouds on days of perfect optical trans- 
parency ; while the investigation demonstrates that on days of 
the densest fog the air may, to an extraordinary extent, be 
transparent acoustically. In the presence of these facts the 
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connection hitherto supposed to exist between the optical and 
acoustical clearness of the atmosphere entirely disappears. 

These acoustic clouds are never absent from our air, and it 
is they which, drifting between the observer and the source of 
sound, produce the variations of intensity observed by every- 
body in the case of church bells, not only from hour to hour but 
from minute to minute. 

Through the melting away of those invisible acoustic clouds, 
a sound listened to on July 3, at 2 miles’ distance from the 
South Foreland, would have augmented forty-fold in intensity 
between the hours of 2 p.m. and 7 r.M. On the other hand, the 
visible clearing of the atmosphere from ordinary fog is fre- 
quently accompanied by the generation of acoustic clouds which 
render the medium highly impervious to sound. 

The sound refused transmission by those acoustic clouds is 
sent from them by rehi'Ction in echoes of extraordinary strength 
and duration. These echoes require no visible clouds, as sup- 
posed by Arago, for their production ; they are returned to the 
observer, when he takes up a proper position, from absolutely 
invisible walls. A second, for example, after the syren begins 
to sound, the aerial echoes strike in as. if from a band of 
trumpeters suddenly established in the air, and afterwards 
moving rapidly away. About 20,000 blasts have been blown 
from the syren ; a still greater number from the horns ; while 
many hundred shots have been fired from the guns. The aerial 
echoes varied in strength and durations, but they were never 
absent, whatever might be the condition of the air. 

In April last year Prof. Tyndall read to the Royal Institu- 
tion “ Some Observations on Niagara,” in which he observes 
that there was little accuracy iu the estimates of the first obser- 
vers of the cataract.” Startled by an exhibition of power so 
novel and so grand, emotion leaped beyond the control of the 
judgment, and gave currency to notions regarding the water-fall 
which often led to disappointment.” 

Prof. Tyndall then records the history of Niagara from 1586, 
the date of the first printed allusion to Niagara. In 1721 Chari e- 
vois states the result of his observations : “ For my part, after 
examining it on all sides, I am inclined to think that we cannot 
estimate it less than 140 feet or 150 feet” — a remarkably close 
estimate. At that time, viz. a hundred and fifty years ago, 
it had the shape of a horse-shoe, and reasons are subsequently 
given for holding that this has always been the form of the 
cataract, from its origin to its present time. 

“ As regards the noise of the cataract, Charlevois declares 
the accounts of his predecessors — which, I may say, are repeated 
to the present hour — to be altogether extravagfint. He is per- 
fectly right. The thunders of Niagara are formidable enough 
to those who r^lly seek them at the base of the Horseshoe Fall ; 
but on the banks of the river, and particularly above the Fall, 
itfi silence, rather than its noise, is surprising. This arises, in 
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part, from the lack of resonance ; the surrounding country being 
fliit, and therefore furnishing no echoing surfaces to reinforce the 
shock of the water. The resonance from the surrounding rocks 
causes the Swiss Eeuss at the Devil’s Bridge, when full, to 
thunder more loudly than the Niagara.*' 

The “ Observations ” extend to seventeen pages of the Royal 
Institution Proceedings. The descriptive details are very 
interesting, the main objects being the correction of errors and 
the substitution of right views for opinions hastily formed. We 
have only space to quote Prof. Tyndall’s conclusion : 

‘‘We nuiy say a word regarding the proximate future of 
Niagara. At the rate of excavation assigned to it by Sir 
Charles Lyfill, namely, a foot a year, five thousand years or so 
will carry the Horseshoe Pall higher than Goat Island. As the 
gorge recedes it will drain, as it has hitherto done, the banks 
right and h^ft. of it, thus leaving a nearly level terrace between 
Goat Island and the edge of the gorge. Higher up it will 
totally drain the American branch of the river, the channel of 
which in due time will become cultivable land. The American 
Pall will then be transformed into a dry precipice, forming a 
simple continuation of the cliflTv boundary of the river Niagara. 
At the place occupied by’ the fall at this moment we shall have 
the gorge enclosing a right-angle, a second ‘whirlpool’ being the 
consequence of this. To those who visit Niagara a few millen- 
niums h('nco I leave the verification of this prediction. All that 
can be said is, that if the causes now in action continue to act, 
it will throve itself literally true.” 

Besides his original memoirs, which have been collected in 
two volumes, entilhd r(‘spectively ‘‘ Researches in Diamagnetism 
and Magne-crystallic action,” and “Contributions to Molecular 
Physics in the domain of Radiant Heat,” Professor Tyndall has 
published the following works, some of wliich liavo been already 
referred to; — “ The Glaciers of the Alps ;” “ H(‘at as a Mode of 
Motion ; ” Lectures on Sound ; ” Lectures on Light,” delivered 
in the United States; “ Pragments of Science;” “Paraday as a 
Discoverer;” “Hours of Kxercise in the Alps;’ “ The If’orms 
of Water and “ Notes on Light ami Electricity. 

At tno last Oxford Commemoration hereceivcjd the honorary 
degree of D.C.L.; which is a significant proof of tho growth of 
liberal ideas in that great seat of learning. 
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THB CIECrLAE lEON-CLAD “ POPOFFKA NOVOQOEOD,” FOE THE 
IMPERIAL RUSSIAN NAVY. 

{See Vignette^ 

About three years aj^o, the accompanying design was submitted 
by Admiral PopoiF to tlie Imperial Russian Admiralty, with the 
object of obtaining a ship of small dimensions which should 
carry an armament of a few guns of the hea\der class, be capable 
of steaming at a speed sufficient for all purposes of coast defence, 
and at the same time be well -protected by armour-plating. The 
principle of the design is, that in comparison with ships of 
ordinary form, circular vessels have greater displacement with 
the same weight of hull, and therefore increased means for pro- 
tecting the water-line with a strong belt of armour, the decks 
with thick plating, and the guns with a strong armoured ])reast- 
work ; thus insuring, in accordance with modern principles, the 
highest amount of safety for ship and crew. The groat advan- 
t/ige of circular form is that it enables a vessel to be built of 
small draught of water, with the greatest displacement as com- 
pared with weight it is possible to give her. From this account it 
is evident that tlie present idea of a circular vessel has nothing in 
common with any project of the kind -which has hitherto appeared, 
but is, in thet, an extraordinary development of the principle 
carried out by Mr. Reed in the British Navy, of shortening ships 
for the purpose of obtaining hardiness and reduction of weight, 
and bro:id('ning them to iucreasti the dis])laceincnt. 

Vogoffha JSovogorod was launched in May last, in the pre- 
sence) of the Clrand Duke (.bnstantine, to whom, as High Admiral 
of the Fleet, and to Admiral Krabbe, Minister of Marine, belong 
the credit of jicceptiug the design, and ordering the construction 
of this vessel in accordance with it. 

The extreme diameter of the hull of the Novogorod is 101 ft., 
her draught of water, with all weights on board, 12 ft. 6 ins. ; 
t6 which draught must, however, be added the depth of the 
longitudinal false keels. Her displacement is 2,491 tons. 

Tim form of the midship (and of any radial) section is as 
follows : the bottom is circular and flat, and parallel to the low- 
water line, with a diameter of 76 ft. ; and from the turn of the 
bilge round the bottom the sections are cur\od, ascending in the 
form of quadrants of circles wliere semi-diameters are equal to 
the depth of the vessel. The framing of the hull is composed 
of a network made of radial frames and circular stringers, plated 
both outside and inside. The armour extends 1 ft. 6 ins., and 
4 ft. 9 ins. below the load-water line ; the plates being placed 
upon compound backing formed of T. Hughes’ patent hollow 
girders, 7 in. deep, with the spaces between and within them 
fllled with teak. Hollow girders are ri vetted to the plates behind 
the armour in two thicknesses, and are supported from behind 
with strong frames, forming continuations of the deep beams of 
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the upper deck ; seven hollow girders are equivalent in resisting 
power to two additional inches of armour ; thus, the thickness 
of solid armour-plates is reduced to 7 ins. instead of 11 ins., so 
that superiority in the material of which the solid armour-plates 
are made is secured, and at the same time good support is afforded 
to the armour from behind, and the strength of the ship increased. 

The upper deck beams run radially, and are connected with 
circular earlings. The protective deck plating is thick, and 
is worked in three thicknesses. In the centre of the ship stands 
the breastwork 30 ft. 9 in. in diameter, and 7 ft. high. The 
breastwork is open at the top, to allow the guns to be fired over 
it m harheite, thus fiicilitating accuracy of training and giving 
an all-round fire. Two 11 in. 26-ton guns, firing projectiles 
(5/)0 lbs. Hussian weight), with a charge of 91 lbs.* (Russian 
weight), ari‘ mounted on separate jdatforrns which can be moved 
independently, or together when it is required to point both 
guns at the same time on one object. For that purpose there is 
a hollow cylinder in the centre, which senses as a scuttle, 
through which powder, shot, and shell may be taken within the 
breastwork, and forms the axis round whicli each of the plat- 
forms, \\'ith its carriages and guns, rotates. The rollers on which 
the platform rests move in two concentric circular paths, the 
motion being regulated by a special circular brake, w'hich will 
stop the guns at any moment. 

The engines for propelling the ship, six in number, each of 80 
nominal borse power, working in tlio agpregate up to 3,000 
indicated horse power, give motion to six independent screws, 
having parallel shafts placed in a longitudinal direction. There 
are two principal reasons for this arrangt^nient : First, the 
draught of the ship is so small, that with fewer screws the 
large engine-power could not bo developed ; and secondly, the 
ships which are made to depend wholly on steam, as the motive 
power, should be provided w’ith as many independent engines 
as possible, in order to reduce to a minimum the chance of break- 
ing down so as to stop their action. 

The ward-room and captain’s cabins are placed inside the 
highest superstructure built over the armoured deck, in the 
forepart adjoining the breastwork. All openings in the deck .are 
provided with armour-covers, and when these are closed the ven- 
tilation is maintained in an efficient state by forcing large volumes 
of air through the bottximsof the breastwork, and distributing it in 
all directions inside. Steam-fans are employed for this purpose. 
The materials were all prepared at St. Petersburg, and were 
sent by rail to Nicolaef, and there put together. The results of 
the trials, both as regards speed and other performances, have 
given great satisfaction to the Russian authorities. 
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THE BBSSBMEB CHANNEL STEAHEB. 

The ships proposed by Mr. Bessemer and Mr. Keed Trill 
reduce the disagreeable features of the Channel passage to a mini- 
mum. They will bo so swift as to make the time spent upon the 
sea as short as possible ; and they will possess qualities which Trill 
insure them great steadiness among the waves they will meet. 
The vessels are double-ended, and are propelled by four large 
paddle-wheels, two at each side. The ends are kept low for the 
purpose of reducing the motions produced by the action of the 
Trind and of the sea; and the middle portion is made sufficiently 
high to enable them to steam at a great speed against the worst 
seas they will have to meet. A rudder is fitted at each end, with 
means for locking, so that the ship will be able to steam in either 
direction, and will not require to be turned round in harbour. 
The groat peculiarity of these ships is that each will contain a 
largo saloon, designed by Mr. Bessemer, suspended in the middle 
of the ship in such a way that it can be moved about a longitu- 
dinal axis parallel to the keel. The motion of this saloon, which 
would bo set up when the vessel rolled if left free to move, will 
be governed by an hydraulic apparatus, and will be completely 
under the control of one man, wdioso duty it will be to keep the 
floor of the saloon, under all circumstances, in a line with a 
spirit-level. Each steamer will be 3«50 ft. Jong. 40 ft. wide along 
the deck-beam, and 40 ft, wide across the paddle-boxes. She 
will draw 7 ft. 6 ins. of water, the same as the present steamers, 
and will bo propelled at the speed of 20 miles an hour by two 
pairs of engiucis of the collective power of 4,600 horses. The 
centres of the tw'o piirs of paddle-shafts will be 106 ft. apart. 

The passenger accommodation will consist of the Bessemer 
saloon, which has a fixed cabin at one end, between decks, and a 
lino of small cabins on each side of the ship, between the paddle- 
boxes ; that will include a total length of 150 ft. 

But one of the greatest advantages of this saloon is, that 
whatever motion the ship may take from the waves — and this, 
from the adaptation of her form to passiTuty among channel 
waves will be slight— the saloon will be practically free from it. 
It is in the middle of the ship, as regards length and breadth ; 
and the axis of rotation is at a height where there is least 
motion, so that as regards its position it is one in which the 
vertical and lateral motions produced in every part of the ship 
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by the pitoliiii" ami rolHn^^ will bo so small ns to Iw inappre- 
ciable. The cabin will also have no sensible pitcliing motion, 
for the form of the vessel is such as to make it impossible for 
the sea of the Stmits of Dover to rai>e the ends very consider- 
ably, and even the small effect produced at the cuds of the ship 
will be reduced to one-seventli at the extremities of tho cabin. 
The rolling of the .diip on tho intended service cannot be very 
great, but such as it is, it will not be communicated to tlie cabin, 
for the j>erfect action of Mr. Dessemers hydraulic apparatus is an 
establislied certainty, and not a matter of s|H'Culat ion, and it 
will always insure tiic lloor being kept level. 

In addition to tlu' salotm b» iiig thus made pmctically inde- 
pendent of the irrcirular movements of the ship as a \iholo, it 
will also be made five from sharing in tho tremulous motions 
set up by the working of the eiurincs, or the, slacks of w'aves 
against the >idc. Tlii.s will be cffccteil by resting the supports 
of tho sabxm upon massive beds of ludiarubbcr. and thus making 
it impo«.sibie b*r any vibmlory motion to be transmitted trom 
the sliip to the sabKui. The floor will also be freed from vibm- 
tion by special means. 

The substitution of steamers of this ty]»e for tho present 
ones will }m‘ a great boon to numerous travellers, even according 
to the wor^t e>timate that can bo | ut uj>on their merits. Jf the 
sabniu could not be kept level, and if lateral ami veriieal motions 
could not be prevented being felt, or if there should bt> a slight 
falling off in speed — none of whieii events are likely to lia^pcn — 
still, the greatly increased accomnuKhilion ]>rovided. tlie dimin- 
ished effect the waves w'ill h'lVe upon the.se ships to pro*luee tlio 
motions complained of. and the superior sj'eeti tlo-y will pos.ses8 
to the prcM-nf om-s, upon the worst suppo«it ion that can be made, 
constitute ehiiins tlnit will ensure them the app’'obatiou uf all 
who have evtr Mitbred the miv.ry and diegraii.ition of rough 
pasHiiges aero— . tiu- (’iiaiim l in the existing steamers. — Abridged 
t'njm Saval i^ce?n- , No. 1. 

ONK UrSDlUlJt MILKS AS llOfU. 

It will scare* ly Im- di-j>iited that t<* possi tin* powt'r of tra- 
versing l'»ng < m'ama-s at a velomty of 100 inih"* nit h»«ur would 
la* advantag' on- r<* a very large <if the «'oirimiiMMy. 'I'lie 

average spet-d on the iie.st mail-e«jaeh lim*s in J8-0 and IHhO 
was a little ov« r f»’ii mihs an hour; and many individuals jk»s- 
sijssing the p'*w-er <if thinking clearly and writing well aigued 
that no augmentation < O’ mail-coach .npci'd was necessary, de.sir- 
ftbha or likidy to produce any licnetit Ut the nation. The adveiit 
of railway sf»eed‘' snthced in a very short time to prove tliat nil 
arguments of this kind wore fallacious. In IMdO speeds <jf 
thirty' miles an hour were regularly attained by railway trains, 
and the advaritng<;s to be ilcrived from thi.s rate of travelling 
were quickly and keenly apprwiatod by the public. In the Humo 
way, and for the samu roaBous, it ib certuin that thu buucfiUi to 
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4)0 gained by the power of reaching Liverpool in two hours, or 
Vienna, for example, in 12 hours, would bo quickly recognised 
by the nation ; and it ih probable that a sufficient number of 
passengers, at considerably higher fares than those which are 
now paid, would be obtained on any great main line to justify 
directors in putting on one or two extra trains in the day which 
would maintain when running an average velocity of 100 miles 
an hour. How much tJio public would be content to pay for 
such a privilege it is of course impossible to say with accuracy ; 
but we believe there is a fair probability that trains travelling 
at 100 miles an hour could bo made to pay provklcd the cost of 
running them was not enormously in excess of the cost of run- 
ning an ordinary express tniin timed — say, at 46 miles an hour. 
In considering the subject, this question of cost is one of the most 
imj^)ortant features to be dealt with. A more important question 
however, is this: — Is it possible to attain, or, having attained, 
to maintain, at any price whatever, or under any conceivable 
conditions, a velocity of 100 miles per hour? This question 
must be settled first, as it would bo absurd to attempt to calcu- 
late the cost of an impracticable undcrbiking . — The Engineer, 


AN KLKCTIiO-MAONETIC SHIP. 

An att(‘mpt has lately been nmde in one of our largest sea- 
ports to })Popel a small yacht by Electro-magnetism. The 
arrangement may bo described as follows: — The vessel is fitted 
with an ordinary screw’ propeller, the shaft being continued 
forw’ard to an engine-room nearly amidships. In the engine- 
room is fitted the prime-motion shaft, disposetl horizontally 
parallel to the screw’ shaft, motion being transmitted by a pitch- 
chain ami wheels. Upon the prime-motion shaft are carried 
three cast-iron wheels, each cun tjuning seven “armatures," i.e. 
Ciist-iron projections. Each “ arimituru*’ is set in advance of the 
corresponding one of tin* set next on the shaft. These are acted 
upon by wrought-iron electro-magnets placed underneath, and 
surrounded by wires connected to a battery, w’hich is situated in 
the engine-room. Contact is made and broken by short levers 
worked by earns on the prime-motion shaft. It wall be seen 
that the earns, being placed at a suitable angle on the shaft in 
relation to the “armatures,” the electro-magnets are alternatively 
in a sbitoof vivid action and neutrality, according to the position 
of their corresponding “ armatures.” As the attractive force 
exerted on eiicli armature will vary inversely as the square of 
its distance from the magnet, it is evident that as soon as each 
armature has passed through so much of its revolution as to 
bo some distance past its magnet, the attraction tending to retard 
its revolution will bo very small, and the cam can ho so arranged 
as to make contact again, and form an attniction for the arma- 
ture coming next in turn in the revolution of the shaft.*' The 

• A slmllftT method, but applied to an ordinary reciprocating rod on the 
main shaft of the engine, was exhibited about twenty years ago by Mr. 

B 
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entire machinery requisite is mentioned above, witli the exception 
of the cast-iron framing to support the moving parts, and the 
size and Wight of the whole form a striking contrast to the 
dimensions of the engine and boiler-room formerly containing 
the machinery which it is intended to supplant. Although not 
approving of the particular manner on which the principle has 
been workcxl out in this instance — indeed, while expressing grave 
doubts if the arrangement will work at all — we cannot help 
thinking that a step has been biken in the right direction, and 
that the day is not so veiy* far distiint when, ha\'irig tnivelled 
through the intermediate improvements in the steam-engine 
itself, we shall cast it aside as altogether too cumbrous and 
complicated, and find ourselves ploughing the ocean in vessels 
propelled by a motive-power which, wliile occupying a compara- 
tively in.significant |V)rtion of the ve.ssel, will yet be .strong 
enough to drive her at a speed hitherto unatternpLed. 

It may be Iiere reinark»Hl that any attempt at gauging the 
future — c*ven the future of but A'ery few years — must nm-ssarily 
be sketchy and incom])lete: indeed, the predictions of the engi- 
neering prophet, likethosoofother prophets of iruKlern date, must 
be received with a great amount of caution. It is true of the 
mechanical world, ns of the world outside, that •* eomintr events 
cast their shadows before;” but, like the mirage of the desert, 
sliadows are sometime.scast without thcultimati* presence of the 
substance; and many promising di.sc*overies which, at liM. appear 
destined to revolution iso the entire profession of the mechanic, 
have finally to .sink into oblivion, which is the natural end of 
inventions lacking the stamp of practicability and commercial 
economy. On the other hand, when the boundary lim* f>f per- 
fection seems nearly drjiwn, and there appears little to do but 
to gaze retrospectively upon the triumphs of the past, some groat 
intellect arises, and, with the aid of some well-tim(Hl discovery, 
shows the world of scienci^ that the spirit of ))rogr( Hs still lives. 
Such a mind was that of James Watt, and such an influence did 
he exert ; and who can tell at what moment a tliscovery like his 
masterpiece of separate conden.s?ition msiy be made. — E. J. Kecd, 
C.B., Aaral Scicner, No. 6, 


AN ENGINEERING VIEW OF RAILWAY ACC’I DENTS. 

The members of tbe Institution of Civil Engineers held their 
first meeting after the (’hristma.s recess on Tue.sday evening, 
the 13th cf January 1874, when the newly elected president. 
Mr. Thomas E. Harrison, delivered an inaugural address. After 
commenting on the various public work.s in progress, under tho 
direction of British engineers, in different parts of tho world, 
instead of economy goveniing Uie actions of directors, Mr. Harri- 
son had no hesitation in saying, when it was clearly shown by 

Thomas Allan, the dlstingnlsbod electrician* Wc remember Inspecting tho 
working model in Adelphi Tenaoe. 
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their responsible officers that the adoption of any improvement 
would tend to promote tlie safety of the public, that improve- 
ment was at once carried out. There was also a popular 
delusion that the various recommendations made to the railway 
companies from time to time by the officers of the Board of 
Trade, such as the block system, interlocking of points, &c., 
were the invention of those officers. The fact was that not one 
of those systems of inventions, or any new idea in connection 
with the working of milways, had ever been suggested by those 
officers. The railway companies also stood at a great disadvant- 
age with the public in respect to the reports w’hich were from 
time to time made by the Government inspecting officers, whose 
dictum was never questioned by the public. Although railway 
officers of groat experience constantly differed from those officials 
in the conclusions at which they arrived, the railway companies 
felt that any appe^ll against those reports W'as useless, and 
practiciilly judgment was allowed to go by default. In making 
their reports, the officers of the Board of Tr;ide were in tlie posi- 
tion of judges. Should the country at anytime 

become the purchasers of railways, those officers would soon 
find the difference in their position when the responsibility of 
working fell on them. 

Captain Tj'ler, in his valuable Beport on Ibiilway Accidents 
in 1872, BJiid: — ‘‘ Whatever be the amount of care token, the 
item of human fallibility will still remain, and Mill always bo 
the cause of a certain nuTnl»er of accidents.” Ami he stated that 
in 180 cases of acci<lents out of 238, “ negligence, M'aiitof care, or 
inistJikes of officers were apparent.” This M’as a subject to which 
for years past Mr. Harrison had given a great deal of attention 
and anxious thought, and he attached much more importance to 
the item of ‘'human fallibility ” than Captain T>’ler did. It was 
an undoubted fact that accidents often occurrt‘d in the hands of 
the most cxperionce<l men in a moment of forgetfulness. Thus 
an accident Jiappeiieil under the block system owing to the 
momentary forgetfulness of a signalman, M'ho had been selected 
to instruct the others in their duties. 8omo years ago the 
officer in charge of the chaldron w’jiggons building on the North- 
Eastern Riiihvay pointed out that the tops of the waggons 
came so close togellier that any one stjinding on the soles might 
bo jammed, and he recommended that the soles should be 
lengthened. The order M as given for the alteration to bo made; 
but within a few weeks the official referred to was killed in the 
very manner he had suggested, though no man living know the 
danger better than he did. The president liimsolf was nearly 
killed twenty years ago by stepping beyond the end of the 
station wall at Darlington, without looking to see whether there 
was any engine coming in the other direction. It happened that 
there was, and ho was caught by the engine buffer and knocked 
several yards, though if ho had l)oen thinking only of the 
railway he should have known the danger. It was not wilful 
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negligence, but momentary forgetfulness, to which all were 
liable, that had been and ever would bo the cause of many 
railway accidents. It might bo considered as settled that the 
block system would, as soon as it was possible to complete the 
necessary works, bo intr<xluced throughout the whole of the 
railways in the United Kingtlom ; but its intn^lnction at once 
increased that element of danger--** human fallibility” — to a 
ver}’ largt' extent. In the case of the North-Ejistern system it 
was calculatevl that on the com])letion of the bl(x*k system the 
number of signalmi'n would be increased from 500 to 2,000. 
Observation and inquiry' Iiad cleiirly demonstrated that the 
introduction of the block system, and of additional signals, 
caused the engine-men ami other railway servants not to keep 
the same look out, or to ime the same care, as on aline apparently 
less protected. This was oidy liuman nature, but Mr. Harrison 
did not intend to argue from this. against the introduction of the 
bloc'k system. IMieii. }i<»wevt‘r. it was put forward as a perfect 
security to railway travelling. In* wished to point out that it intro- 
duced another important element of danger, generjdly much 
underratetl, and that railway officials might s^)metimeK hesitate 
to recommend tlie adoption of the block system from this 
circumstance. 

The question of the effect of the labour market on railways, 
]>oth in their construction and working, had come forcibly home 
to ever}' one connected with them. It was not tofj much to say 
that all new works were now costing from 30 to 40 per cent, 
more than they did a few years ago. and nearly double the time 
was required to complete them. Where the works were not near 
to large towns it was difficult to g<*t men at all. and ns a rule 
they did not do the same amount of work as formerly. In the 
important colliery' and iron di'^triets of the North of England 
there was great difficulty in getting men to do night-work — 
such as empt}'ing the waggons at tin- furnaces or filling coke 
after a certain hour at the coke ovens — and pitmen limited 
their work in many cases to four d.ays a -week. Tliis created a 
great difficulty in getting traffic carried, and would, if continued, 
necc8.sitate an enormous increases in idling stock, sidings, and 
engine-power, for at present the work got out of a mineral 
waggon in these tlistricts was little more than two-thirds of 
what it was three or four years ago. The rapid devedopment of 
traffic, the difficulties caused by men limiting their hours of 
work, and the introduction of the block system, had necessitated 
a remodelling of the old minenil riiilways in the North of Eng- 
land, which it w6uld take a long time to complete. On the 
general question of the policy of railway companies towards the 
public, Mr. Harrison had always advocated groat liberality, 
especially in giving increased facilities and accommodation, in 
the reduction of fares in populous districts, and in rendering 
every encouragement to parties able and willing to develop the 
industry of the country ; and, having watched the effects of this 
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policy in many important cases, ho knew of no instance in which 
it had not been successful. As to the policy of railway com- 
panies towards each other, though an advocate for unlimited 
and indiscriminate running powers, he should not hesitate to 
interchange or grant running powers whenever it could be 
shown that public convenience would bo promoted by it ; and 
ho would also allow the running company to carry local passen- 
gers, receiving a small percentage tor the service. 


THK CENTIiAL DOMK OF THE VIENNA EXHIBITION BUILDING. 

At the Koyal Institute of llritish Architects, Mr. John 8cott 
Russell, F.R.8., has described his own work in the grait build- 
ing at Vienna. You all remember (siiys !Mr. Scott Russell) 
the raan’cllous excellence of the original Exhibition building in 
Hydo-park, and you all have recognised the distinguished merit 
of the Crystal Palace at Sydenham. As I am intimately ac- 
quainted with the story of these two buildings, which are the 
first t^'pes of a new nature of constructiou, I will venture to say 
that some of the ablest mechanical engineers of our time, and 
some of the ablest members of your Institute of Architects, com- 
bined their highest efforts to give excellence to their common 
work, that the two professions co-opertited cordially and har- 
moniously, and that they and we are all proud of the results. 

‘•In like manner I have to say for my own iron building at 
Vienna, that from the beginning to the end of the design 1 am 
deeply indebted to members ol your profession for kindly help 
and cordial co-operation. AVheii I nuide the first sketches of the 
Vienna building, the designs Mere all drawn for mo by Mr. 
John Grace, the worthy son of a father who had long before 
acted a distinguished part iu beautifying our two first palaces. 
It was on his drawings that tJie design of my dome was first 
shown at Vienna. Where tlieso drawings of his do not corres- 
pond to the work as executed, it is because the rest of the build- 
ings all around my dome were decided to bo of a quite different 
style, and beciiusc, as they Avero to form parts of one great 
whole, it l>ecame expedient that the same Vienna architects who 
designed the architecture of the surrounding portions should 
design the architecture of that, so as to be in harmony as a 
whole. I have great pleasure in saying, that in Vienna I 
received as genial sympathy and as cordial co-operation in th« 
great work in which we were engaged, as I have always received 
in any matter of joint interest from members of this Institute, 
The architectural features and decorations of the dome, as now 
cxccutoil, are tlie work of M. Haseuauer, who, at an early age, 
has earned high distinction, and who inherits the traditions and 
talent of your profession from his distinguished lather. 

“The iron dome at Vienna is, I believe, the largest vaulted 
roof in the world. I think it covers nine times the ground of 
the dome of St. Pauls, eight times the area of the dome of St. 
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Peter’s, and seven times the area of the dome of St Sophia, at 
Constantinople. 

“The dome is 360 ft. in diameter, and 1,080 ft round. It 
stands on a rin^ of thirty eolnmns, 36 ft. apart, all round tho 
circumference. Within this rinij of columns there is no support. 
The upper dome, 100 ft. diameter, atlmits lij^dit hy a series of 
tnndouTS, 40 ft. hie-h and JO ft. widt‘. fn*rween thirty ooJ urn ns 
irhieh carry tlie upper dome. I fiiiiey the Ivitdish architect will 
f;:ot the l)os‘t feelintr of tie* mnpnitiulc of this interior by goiiiff 
into St. Paul’s CathcHlral, It>okin<; up to the inner dome, and 
then imagining all the columns that carry the rf>of done away, 
and the upper dome left sn.‘<pended in the air, l>ut suslaint'^I ]y 
a lower dome restinir only on the (uiter walls. The area 
covere<l, the heip:ht, and tho dimensions, are sufficiently near to 
give tlu* true iniprc.ssion accortling to my feeliiif^s, and I liope, 
therefore, to yours. 

“Althoucfh the dome is carried on tlirse thirty columns at in- 
tervals of 36 ft. all roniul, and altliuti)xh the structure of the 
whole dome conforms to this symnietrie divisioti. two more 
columns an' intn^luccd hy intercoluniiiiation at the two en- 
trances to the jrrarel avenues, makinjLr in all thirty-two columns. 
These jrivc hcauty. and do not destroy symmetry. 

“The slope of the cone is thirty <letrrees. The lenfrth of tho 
slope on all .sides is 200 ft. The roof is formed of 360 iron 
plates, taperinjjf uniformly iipwanls from the eiroumfereiico to 
the apex of the cone. Tliey are riveted like the pl.atesof a ship, 
each row of i»lates covers one decree (if the circle, each }»ottoin 
plate is one yard wide lx*tween the lines of rivets, and one 
metro wide over the la]\ 

“The thirty cohnnn'i which c;irrv the com* stand round the 
circle at 12 (h'tT’ecs a]» art, except at tin* t wo intercolnmniations. 
They are 36 ft. frotn centre to centre; eaeli carri('S an arch and 
an upper gallery all round the inside. These columns are SO ft, 

high. 

“ Tlie heicht.s of the whole in round nuniln^rs are — column.s 80 
ft.; conr‘<, 100 ft : windows, 40 ft. ; l;iiit<Tn and crow'ii, 60 ft, ; 
Bay 280 ft. from floor to crown, besides foiiuJations of 12 ft. to 
20 ft. 

“ This conic domerwf has no vi.sihlc external wall ; it is sur- 
rounde<l 1<y a circular ring luiilding, which con.sist.s of the great 
central nave of the longitudinal axis of tlm main huilding, 
carried circularwise round the cone, and fornnng. so to speuk, a 
circular aisle, or scries of side-cliaj»el.s, all round about it. Tlio 
conic roof, thenToro, a.s seen from the exterior, crowns the largo 
low buildings by wliich it is surroundod, and seems merely to 
grow out of th('m, and to group them round it, iritx> one whole, 
of which it is the centre. The whole outside decoration of l)Oth 
was meant to harmonise them, and not to give pnKlominanco to 
part. This circular ring, nave, or arcade, is 40 ft. wide by 80 
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il. high, carried on a second ring of outer slender columns, and 
opening out into four enclosed courts, or gardens, by large semi* 
circular windows and many doors. This arcade extends the 
circle of the central building to 440 ft. diameter. It has the 
groat convenience of forming a continuous communication 
througli the entire lonf^h and breadth of the building with all 
the main entrances, witliout disturbing the central area of the 
great dome — a qmility of much pruetiail convenience." 

INTEHNATIONAL EXHIBITIONS. 

Hek Majesty’s Commissi oners for tlie Annual International 
Exhibitions propose, as a feature of each year’s Exhibition, to 
have a c(jllection of objects illustrative of the Ethnology and 
Oeognipliy of various races and parts of the British Empire. 
It is intended to pursue tiie work systematiciilly, in the hope of 
ultimately forming a great national rnuMeum of the empire. 
They will be arr.anged for the present in the galleries of the 
Jtoyal Albert Hall. Many portions of the empire arc inhabited 
by aboriginal races, most of which are undergoing rapid changes, 
and some of which are diBapj)earing altogether. These races 
are fast losing their primitive characteristics and distinguishing 
traits. The collections would embrace life-size and other figures 
representing the alforiginal inhabitants in their ordinary and 
gala costumes; uukUIs of their dwellings; samples of their 
clomestie utensils, iilols, weapons of war. boats and canoes; 
agricultural, musical, and manufacturing instruments and im- 
plements; samples of their industries, and in general all objects 
tending to show tluar present ethnoloLrical position and their 
suite of eivilisiitiou. It i.s propusevl to receive for the Exhibition 
of 1874 any suiUiMe eollections, wliieh will be grouped and 
classifieil here^ifter in their strict ethnological and geogniphieal 
relations. As, however, there is at present givat public interest 
in the various tribes inhabiting the West Coast of Africa, inclu- 
ding the Ashantees, all objects relating to the Eanti'cs, Dahomeys, 
Houssas, and the neighbouring tribes, are especially desirable. 
The Indian Empire, the Eastern Archipelago, the Islands of the 
»Southerii Jb'inisphere, are also able to affonl abundant and 
valuable materials for the proposed Museum. Her Majesty’s 
Commissioners confidently appeal to the I'ivil, military, and 
naval officers of tlic British {Service thronghout tlie tiueeu’s 
•dominions to assist in these collections. 

THE AMERICAN INTERNATIONA!. EXlllBlTIuN OF 1876» 

The Philadelphia correspondent of the in a letter 

dated the 7th inst,, W’rites ns follow'S concerning tho Exhibition 
of 1876 1 — “Tho plan of tho buildings for tho American Cen- 
tennial Exposition at Philadelphia in 1876 has at lengtli been 
determined upon. A great dwil of trouble has been taken to 
43ocuro the best design for their purpose by tlio Centennial Com- 
mission. The mutter was opened to general competition, and 
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43 different plans were presented by architects in all parts of 
the country. From these, after considerable examination, ten 
were selected, the designers of each being permitted to revise, 
and alter the details, and having for this purpose access to all 
the others. Tliero was then a second competition of the revised 
designs, from which the successful plan was chosen. This design 
is by Calvert Yaux and G. K. Kadford, of New York, being 
somewhat modified by details taken from a design furnished by 
Sims and Brother, of Pliiladelphia. The building is rectangular, 
2,040 ft. long by 680 ft. wide, with a greater width at the centre 
and ends extending to 962 ft. The governing dimension on the 
plan is a square pavilion 136 ft. on each side. The building 
itself is 16 of these pa'snlious long and 6 wide, there being 
octagonal open spaces between tliom, providing ample side 
lights. This plan covers nearly 43 acres, but it can be indefi- 
nitely extended if necessary. These pavilions have vaulted 
domes, the arches connecting them having 100 ft. opening, 
while the interior ocbigonal courts between them are 36 ft. in 
diameter. There are altogether in the plan 65 of these pavilions. 
The tlireo rows of pa\dlions in the centre of the plan will practi- 
cally be a spacious vaulted hall 408 ft. wide by 2,040 ft. long, 
whUo there is to be a similarly vaulted transept 408 ft. wide 
and 962 ft. long. The -sistas, therefore, extend to 962 ft. and 
2,040 ffc., there being news from end to end in all directions, 
and the committee who selected the plan say that the interior 
effect of such a building can be made more impressive tlian that 
obtained in any exposition building erected down to tliis time. 
The exterior view, however, is not very imposing. Tlie ma- 
terials to be used chiefly are iron for the main firches and brick 
for the gables. The structure, which can readily be erected 
during 1874 and 1875, it is estimated will cost from 3,500,000 
dols. to 4,000,000 dols. There is also to be erected, as an 
adjunct, a permanent ‘ Memorial Hall,’ a structure of elaborate 
architectural design, which is intended to remain permanently 
on the Exposition Grounds in Fairraount Park, after tlio other 
buildings shall have been removed. This Memorial Hall will 
be used as an Art Gallery during the exposition, and will cover 
about an acre and a half. Messrs. Collins and Aufenreilh, of 
Philadelphia, are the architects of this part of the work. Some 
modifications are to be made, so that the hall will be completed 
in time for the opening of the Exposition. Work will begin as 
soon as possible upon all these structures, and there being a 
considerable number of building mechanics and labourers now 
out of employment in Philadelphia, the extensive operation will 
be entered upon at the right time to aid them. Of tlie main 
building, 36 acres will bo devoted to the industrial exhibition, 
and other structures are contemplated, so as to have a separate 
machinery hall covering ton acres, and an agricultural depart- 
ment of five acres. There also will be a large conservatory. 
The General Director of the Exposition is Alfred T. Goshom, of 
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Cincinnati, and tlio opening is to be on April 19, 1876, the 
anniversary of tlie battle of Lexington.” 

imphoved compound marine engines. 

The screw steamer Teniers, owned by Messrs. Lamport and 
Holt, which lately completed her cargo in the Victoria Docks 
and sailed for the West Indies, was fitted for her present voyage 
with new Compound Engines, upon a plan which the owners 
have had in use for eight or ten years past, but which during 
that period has been subjected to various modifications and 
improvements. As now carried out, it is found to effect so con- 
siderable a saving of fuel, at the cost only of a comparatively small 
diminution of speed, that it is likely to bo generally adopted 
for steamers from which very quick passages are not required. 

The principle of tlio “ compound ” Steam Engine, from which 
60 much good and economical work has of late years been ob- 
fciined, is that it has both a high and a low pressure cylinder or 
cylinders, and that the steam which has done duty in the former 
is made to do duty also in the latter, before it is suffered to 
escape. The Compound Engine was first patented by Arthur 
Woolf, in the year 1 804 ; and he placed his two cylinders in a 
vortical line, one jibove tlio other, and worked them by a single 
crank. Sinc(^ that time a great many experiments have been 
made in relation to the subject, and almost every conceivable 
combination of cranks and cylinders has been tried ; but the 
accepted type .at present is the two-cylinder engine, 'wdth the 
cylinders placed t'ither vertically or side by side. Messrs. 
Lamport and Holt employ the former construction, with a 
single crank, and thus return almost precisely to the principles 
laid down by Woolf seventy years ago. In now appwirs tliat, 
if his invention liad been earlier appreciated at its true value, 
many millions of tons of fuel, and many hundreds of thousands 
of pounds sterling, would have been saved. The present price 
of fuel is so high, and its unnecessary consumption is so much 
to be condemned, on account of the infiuence which the coal supply 
exerts over the cost of iron and of many other commodities, that 
shipowners 'wall often find it necessary to make quickness of 
passage subordinate to other considerations, and will be forced 
to inquire how they may safely convey the largest cargoes 
from port to port at the best paying speed, and with the least 
expenditure of coal and stores, rather than how tlioy may attain 
the highest speed without reference to its cost. 

As an illustration of tlilo different -ways in which ocean steam 
traffic may be conducted, wo may take two imaginary vessels. 
The first, vessel A, c^irries 3,600 tons of general cargo and coal, 
and is propelled at the rate of 10 knots an hour, by engines of 
1,200 indicated horse-power, and with a piston speed of 460 ft. 
per minute. She will consume 22 tons of coal in 24 hours, and 
will complete a run of 3,000 miles in 12 J days. In this time 
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276 tons of coal idll be burnt; and if wo allow her to have 
throe days* coal remaining as a surplus supply, we must deduct 
341 tons for coal stowage from her total capacity. This will 
leave 3,159 tons of paying freight. 

Lot us now tfike steamer 11, pf the same capacity as the 
former, but making 14 knots an hour, and consuming 75 or 80 
tons of coal a day — say 700 tons — to accomplish her 3,000 miles 
in nine days. Add three days of surplus supply, and we have 
to deduct 925 tons from her stowage, leaving only 2,576 tons of 
paying freight. This steamer will complete 12 voyages to and 
fro while the former completes 10 ; so that, in the course of 12 
months, 63,180 tons of general cargo would be airried by A, 
against 61,800 tons carried by B. 

To accomplish this work, the steamer A would consume 
5,500 tons of coal, say at a cost of 6,800/., and the steamer B 
would consume 16,800 tons of coal, at a cost of 21,000/. The 
slower steamer would beat the faster one, in the year, by no 
less than 1,380 tons of freight, and 11,300 tons of coal — the 
latter at an estimated value of 14,200/. It is a serious question 
whether the advantage to passeng(TS of saving 3J days in a 
voyage of 3,000 miles is at all worth the cost at which it is 
attained. In some of the longer voyages now made by ocean 
steamers the waste is even greater than in the above estimate ; 
and 60 or 60 tons of coal are consumed per hour, to carry 3,000 
tons, although by compound engines a speci-l of 9 knots would bo 
attainable with 14 tons, and a speed of 10^ knots with 20 tons. 

The engines of the Teniers afford, perhaps, tlio latest ex- 
ample of the construction by whicli such economical steaming 
may be accomplished ; and they occupy so much less space than 
those udth which she was originally fitted that the change has 
in this way also, as well as in tlie smaller amount of coal stow- 
age required, added considerably to her carrying capacity. 
They were built for Messrs. Lamport and Holt by Messrs. John 
Jones and Sons, of Liverpool, are prodded with instantaneous 
starting and reversing gear, and with many modern improve- 
ments of detail which it docs not fall within our province to 
describe. — Times. 

THE IBON MANI7FACTTIKU AT THK VIlilNNA liXlIllUTION. 

After the manufacture of pig-iron tlie next stop towards 
utilising the products of blast furnaces was tlie conversion of the 
molten pig-ifon directly from the blast furnace into Cfistings of 
different forms and characters, or the previous remolting of the 
blast-fumaco pigs in reverberatory, or cupola furnaces, before 
running the metal into tlie moulds. As the importance of the 
iron industry in general increased, and the dimensions and 
volumes of the manufactured articles became greater, castings, 
as a fundamental part of all iron constructions, necessarily 
gained in importance, and at the same time in volume and com- 
plexity. 
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We find an interesting testimony of the antiquity of this art 
in the Vienna Exhibition, whore, amongst many objects of 
bronze found in the lake of Brienno, several moulds for bronze 
knives and other articles of the same material were exhibited, 
these belonging to a period far more than 2,000 yeai’S ago. 

When the demand for iron castings increased, and their form 
and dimensions became more and more complex, great difficulty 
was encountered in finding skilled workmen and reliable foundry 
engineers, with sufficient knowledge and experience in moulding 
and casting, to carry on the business. Such was the necessary 
result of the exclusive ch}ij*actcr e\dnced by ironfounders in 
genertil, and at the same time the reason why only a relatively 
small number of foundries were in a position to carry out heavy 
and coraplicfited castings. Now as science procecsds, the ex- 
clusiveness of this branch of iron industry is rapidly disappear- 
ing, .‘irid the progress shown in this particular manufacture 
proves the unrelenting diffusion of engineering knowledge. 

Certainly, for some purposes, where an extra quality of iron 
is wanted, a monopol}^ will ever be liekl by a few foundries 
having at their disposition ores and pigs specially adapted for 
the purpose; but the general use of castings does not involve 
the necessity for the best qualities of iron, and it is precisely in 
this department where wo see great progress made of late years. 

We may divide the castings as exhibited in Vienna into four 
classes, not biking into consideration the “ art casting ” proper, 
as the latter do not form the subject of the present series of 
articles, wherein the metallurgical point of view principally will 
be mainUined, Wo shall treat here, therefore, of : 

1. Artificial castings with respect to dimensions, form, and 
general quality of products. 

2. Castings where the production of large quantities in a 
specified time is the point aimed at. 

3. Castings where strength of the material used is the prin- 
cipal object. 

4. Malleable castings. 

If we take into consideration the fact that the increased 
dimensions of the great number of metallic constructions has 
necessitated an appropriate increase of all cast-iron details, and 
that not only the weight and dimensions, but also the accuracy 
and nicety of the produced castings has been felt to be necessary, 
we are bound to acknowledge that the art of casting largo and 
complicated piecework has made undeniable progress. 

France always had the reputation of making the finest 
castings, owing to the exquisite moulding sand they have at 
their disposal. Next to France the most accurate and best 
castings are made in England, which is proved by the excellency 
<)f the cast-iron details furnished in all machmos and tools. 
Crensot exhibits a steam cylinder for a marine engine, taken 
untouched from the mould, an excellent example of the perfor- 
manco of the foundry department. This cylinder has a diameter 
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of 0*96 metre, a stroke of 1 metre, and weighs 7 tons. It is the 
finest casting of this kind to be found in the Exhibition. 

The Soci^te John Cockerill exhibited a large blowing engine 
of the Seraing type, the air cylinder of which is a good example 
of what these works can produce. This cylinder had a 
diameter of 3 metres and a stroke of 2*44 metres, Blansko, in 
Moravia, exhibited good examples of very complex castings^ 
such as the valves of the water mains in Vienna. These maina 
had a diameter of 3 ft. and are tested to 15 atmospheres ; the 
working pressure is 5 to 7 atmospheres. The valves had to be 
strengthened accordingly, and were changed several times before 
they stood the severe test. They were furnished with a number 
of ribs outside and inside, vertical as well as horizontal, thus 
making the valve-boxes a very complex and difficult listing. 

Wheel castings have been made of a very interesting speci- 
ality, and America took the lead in this industrial branch. The 
iron used there is specially adapted to such castings, combining 
great strength with great hardness in the chilled portions of 
the wheel. The Eoyal Wheel Company, Cincinnati, and the 
Kamapo Wheel Foundry Company, Rjima}x>, New York, exhibited 
very good specimens of chilled cast-iron wheels. Besides the 
American e^diibitors of aist-iron wheels, the latter were exhibited 
by the Arboga Works in Sweden, and by Count Andrassy, at the 
Dorno Works, in Upper Hungary, and by Ganz and Co., in 
Pesth. These two last exhibitors manufactured large quantities 
of such wheels, and in fact furnished all the cast-iron railway 
wheels running on the Austrian lines. These wheels consisted 
of two convex discs joined together by the centre and the tyre 
of the wheel, the whole being cast in one. Gretit care must be 
taken in the selection and mixture of iron to obtiiin the requisite 
chill on the tyro surfiice without straining the other parts of the 
wheel. These wheels have an average endurance of five years, 
after which time they must be recast. The cost of maintenance, 
including the cost for recasting, is about 4s. 7d. per year, as an 
average of ten years. 

Besides these wheels chilled cast-iron crossings have como 
into extensive use. Do Mar^, of Ankarsrum, Sweden, exhibited 
a crossing which had been in constant use at Arwica, a very 
busy station of the Swedish States Itailway, without showing 
any visible signs of deterioration. In the departments of France, 
Germany, and Austria wo encountered several more exhibits of 
such chilled cast-iron crossings. A speciality of yet more confined 
manufacture is the production of chilled cast-iron rolls. It is to 
be deplored that England was not represented in this branch, 
which is a well-known speciality of English ironfounders. 
The Austrian States Kailway and some iron manufacturers of 
Styria and Carinthia displayed numbers of these articles, 
but as these products only can be judged by the results obtained 
in working, it is difficult to express a preference for the one or 
the other of these exhibits by mere inspection of the metal, the 
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and surface. The only firm which, according to long 
.experience, has excelled in this sort of manufacture on the Con> 
tinent, and which exhibits beautiful samples of chilled rolls for 
plates and different sorts of round and square bar iron, is the 
Hoyal Iron Manufactory at Konigsbrunn, Wurtemberg. 

The last, but not the least, of the specialities in artificial 
castings we have to mention is the manufacture of anvil-blocks, 
which more than anything else show the constant increase in 
the dimensions and weights of manufactured articles. 

E,ussia exhibited a model of one of the largest, if not thi 
largest, an-\dl -blocks ever aist in one piece. This anvil-block, 
weighing 622 tons, was destined for the largo 50-ton double- 
acting steam hammer of the Imperial Steel Works at Perm. 
To those who never had to do with such w'ork the casting of an 
iron block of similar dimensions seems to bo a easy tiisk ; yet 
nothing can be more exciting than the handling of large masses 
of molten iron, if we take into consideration the temperature of 
the liquid, the W'eight of the mass itself, and of the apparatus 
necessary for moving it, the rapidity with which all operations 
must be carri(‘d out to avoid the setting of the material, and 
lastly the loss in case of failure, it being nearly impossible to 
make any use of such a big block of metal. 

The writer of the present lines having himself had occasion 
to superintend some such castings, of 50 and 100 tons respectively, 
is well able to judge of the difficulties in dealing with about 700 
tons of molten iron. The plan adopted in one of the above named 
cases, and which we think is the best manner by which most of 
the difficulties maybe overcome, w'as the following: — 

Tw'o large cupolas, with sufficient yield to finish the charges 
necessary for the casting within twelve hours, were set close to 
the pit and connected with a heating chamber expressly built 
for the purpose. This chamber was constructed of firebricks, and 
was al )Out 8 ft. by 6 ft. and 5 ft. high. It was covered by a firebrick 
arched roof, and the whole structure was held together with 
strong iron plates and tie rods. The chamber was heated with 
coke the whole day previous to that on which the casting was to 
1)0 made, and a red heat of the firebricks obtained, sufficient to 
keep the metal run into the chamber in a perfect liquid state for at 
least twelve hours. When the whole of the iron necessary was 
molten in the cupolas, and successively tapped into the heating 
chamber, the latter was tapped, and the iron allowed to run into 
the mould in a largo and continuous stream. With this precau- 
tion a casting of perfect toughness and soundness was obtained. 

Great care must be taken in preparing the mould for such 
largo castings, and it has been found the best plan to divide the 
whole mould into several separate parts, which can be thoroughly 
dried in a drying stove, and are only replaced in the mould pit 
the day before casting. In this manner not alone the perfect 
dryness of the mould, but the principal condition for the pro- 
duction of a second casting, can bo secured. The anvil-block ex- 
posed in model by the Eussian Government is fitted, like all 
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modern anvil-hlocks, with two trunnions, for the sake of fadli- 
tiiting the movement of the block. — Abridged from Engineering^ 

MR. HENRY COLE, C.B. 

The Marquis of Westminister has presided, at Willises 
Rooms, St. James’s, over a very distinguished company of 
nobleman and gentlemen, many of whoso names are closely 
associated with science and art. 

The noble Chairman, in opening the proceedings, after 
speaking of the reasons which had led him to tJike the position ho 
then held, entered upon a short statement of the public career 
of Mr. Cole, who, ho said, entered the public service in 1823 
under the Record Commission, and was instrumental in that re- 
formation of the Record system of the country wliich led to tlio 
establishment of one general Record Office. In 1840 he gained 
one of the four 100/. prizes offered by the Treasury for 
suggestions for developing the penny postige plan of Sir 
Rowland Hill — a measure which he had assisted to carry. In 1 850 
and 1852 ho drew up three Reports on “Reform of the Patent 
Laws,” and so led to the reform in those laws — a w'ork in which 
he was aided by Charles Dickens’ paper entitled “ A Poor Man’s 
Tale of a Patent.” In 1845 Mr. Cole originated the series of 
art manufactures designed to combine fine art with objects of 
utility. He also assisted to organize the Exliibitions of tho 
Society of Arts, which he proposed should culmiuato every fifth 
year in a national (‘xhibition of arts and manufactures — a pro- 
posal which was eiilargea by Prince Albert into tlie Exhibition 
held in 1851, and of that Mr. Colo was one of the Executive 
Committee. Then Mr. Cole was British Commissioner at the 
Paris Exhibition in 1855, and carried out the work with a 
saving of 10,000/. on tho Parliamenbary vote. He was also 
secretary of the Royal Commission for the Paris Exhibition of 
1867, when the expenditure, though great, was below the 
estimate made by Mr. Cole. The noble Marquis then w’ent on 
to relate how Mr. Cole, on the invitation of Lord Granville for 
the Government, undertook the reformation of tho School of 
Design established in 1837, and he had stated that he had 
witnessed tho conversion since 1852 of 20 limp schools of 
design into 120 flourishing schools of art in the kingdom, and 
other schools like them had been established in the Colonies and 
United States. For artisans 500 night classes for drawing had 
been established, 180,000 boys and girls were now learning ele- 
mentary drawing, and 1,250 schools and classes for science instruc- 
tion h^ spontaneously sprung up. The South Kensington 
Museum had been recently founded as a national centre for con- 
sulting tho best works of science and art, and of a storehouse for 
circulating objects of science and art throughout the kingdom. 
While the Museum had been visited by more than 12,000,000 
visitors, it had circulated objects to 105 localities holding ex- 
hibitions, to which more than 4,000,000 local visitors had con- 
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tribiited about 93,000^. The Chairman then mentioned Mr. 
Cole’s connection with musical education, and with the Albert 
Hall, and described the purchases he had made for the country ; 
and what he had done might be said, the Chairman declared, to 
have enriched the country by 500,000^. in the works of art which 
were now public property. The Marquis added that Mr. Colo 
had met with much opposition and hard words, but in spite of 
these he had steadily pursued his course. The happy results, of 
his labours were now spread over England, Ireland, Scotland 
and Wales ; and if the country was grateful for the services 
rendered, all classes would warmly support the proposal to mark 
Mr. Cole’s rotiromont by aiding in presenting him with a 
national testimonial. (Cheers.) 

Lord Houghton proposed tho first resolution : — 

“ That it is desirable, on the retirement of Mr. H Cole, C.B., 
from the direction of tlio South Kensington Museum, to recog- 
nize in some permanent form his great services to tho public.” 

The motion was seconded by Mr. Colin Campbell, and 
carried nem con. 

Lord Clarence Paget proposed a resolution inviting a 
public subscription, and this -was seconded by Mr. George 
Godwin. 

An aged gentleman, who said ho was the son of an artist, 
desired to propose an amendment in effect the negative of tho 
motion already carried, the speaker having tlie idea, as he had 
written to the Chairman, that lie liimself deserved tho 
testimonial more than Mr. Cole, as being tho originator of all 
Mr. Colo had carried out. Tho proposed amendment was ruled 
out of order and the original one carried. 

The Duke of Sutherland proposed tho names of the com- 
mittee, which was seconded and carried. 

The meeting was called by a provisional committee, who had 
signified their desire to promote a testimonal to Mr. H. Cole on 
his retirement from connection with the Science and Art 
Department of the Vriyy Council, “ in recognition of his useful, 
energetic, and varied labours.” 

TUB NEW ATLANTIC STEAMER “FARADAY.” 

This vessel has been Iniiltby Micliell& Co. of Newcastle-on- 
Tyne, to the order of Messrs. Siemens Brothers, of London, for 
laying their Atlantic cables. The Faraday is 360 ft. long, 62ft. 
beam, 36ft. deep, and measures about 5,000 tons gross register. 
She will, however, carry about 6,000 tons dead weight. The 
iron hull has been built under the inspection of Lloyd’s agents, 
and will be accorded the highest certificate of classification. In 
addition to the usual requirements of Lloyd’s rules, the Faraday 
receives an enormous additional strength from her peculiar 
structure. This consists chiefly of three enormous cable tanks 
constructed of plate-iron, and forming a series of double arches- 
supporting the sides of the vessel. Those tanks are also united 
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together and to the general fabric of the hull by five iron decks ; 
the upper and main iron decks are supplemented by the usual 
decks of wood for the comfort and convenience of those on board. 
This vessel is double-bottomed, the space between the two bottoms 
being a network of iron girders for carrying the cable tanks, and 
at the same time giving longitudinal strength to that portion of 
the hull. The space is further utilized for carrying water ballast 
to trim the vessel as the cable is run out, and also to enable her 
to make a voyage across the Atlentic without any cargo or other 
weight on board beyond fuel. A very complete and w'ell-de\ised 
system of valves, cocks, pipes, and auxiliary engine-power, has 
been introduced into the vesstd for filling and emptying any 
single compartment of the double bottom, or for flooding any one 
of the cable tanks, liio whole system is under the control of the 
engineers, and is -worked from the engine-room. 

In outward appearance the Faraday is unlike other ocean 
steamers by her bow and stern being of the same form. She is 
also provided -with a rudder at each end, the whole being so 
arranged that the vessel mfiy bo navigated ahead or astern as 
may bo desired wiien paying out or picking up a aible. The 
steering is accomplished by means of a steam-engine placed 
amidships, and to provide against accident each rudder is sup- 
pliul -Nvith strong screw steering gear worked in the usual 
manner by manual power. The anchors and cable chains are 
worked by Harfield’s stejim windlass, and all heavy labour about 
the vessel is performed by steam apparatus placed in various 
positions along the dock. The Faraday wil I be rigged in the 
most approved manner of ocean steamers, and for the accommo- 
dation of the large statf of officers, electricians, and crew, amount- 
ing to about 150 persons, the vessel -will be fitted up with all the 
cabins and other appliances of a large passenger steamer, in 
addition to the multifarious applications of a cal)le ship. 

The Faraday will be propelled by machinery on the com- 
pound surface-condensing principle manufactured by T. Clark & 
Co., of Newcastle. There -will be two distinct sets of engines, 
each working a separate screw, the vessel being thus provided 
•with two propellers, usually called twin screws. The object of 
this arrangement is to obtain increased steering or manoeuvring 
power, which is a very important condition in cable-laying. 
Each set of engines is placed vertically over the shaft and has 
two cylinders, one high pres.sure and the other low pressure, by 
which great regularity of motion is obtained, and by a high 
degree of expansion in working the system an important economy 
of fuel is effected. By these means this great vessel is enabled 
to carry her immense burden of cable at an expenditure of Mel 
which would have seemed impracticable but a very few years 
ago. The deck machinery required for paying out and picking 
up cables is being manufactured by the Vulcan Foundry Com- 
pany, who have had great experience in this kind of work. — 
limes. 
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DYNAMITE. 

Dynamite, wKich is gradually superseding the use of gun- 
powder in many of the mining districts of Glamorganshire, has 
been subjected to some tests at Cl 3 meu Colliery, the property of 
the Newport and Abercarn Black Vein 8team Coal Company. 
The experiments were made with the view of dispelling the pre- 
judice which has hitherto impeded the introduction of this ex- 
plosive in the mining districts of Monmouthshire. The experi- 
ments were conducted by Mr. S. Thompson, from the Britisli 
Dynamite Company, of Glasgow, aided by Mr. A. Widdowson, 
the agent for the district ; and they certainly afforded, to all 
who witnessed them, a satisfcictory illustration of the valuable 
characteristics of this explosive force. The powder was first 
tested in a shaft. Charges of 16 oz. were inserted in five 
holes, varying in depth from 2 ft. to 3 ft. ; and the total amount 
of Dynamite thus brought into requisition represented the ex- 
plosive power of 6 lb. of No. 2 blasting powder. The result 
certainly far excc(Hied that which could have been produced by 
a proportionate amount of the material ordinarily used, and this 
miners seemed to be highly satisfied with the experiment, es- 
pecially remarking on the almost entire absence of smoke after 
the explosion. Indeed the rapidity with which the gases evolved 
from this powder evaporate constitutes one of its iwimary ad- 
vjintages, for the men are thus enabled to resume work im- 
mediately. 

M. Cailleaux has presented to the Society of Civil Engineers 
a paper on Dynamite, which is remarkable for the ability and 
clearness with which the sulject is discussed. 

The author first gave an historical sketch of the improvements 
realised in the manufiicture of explosives ; concluding by a 
special notice of the subject of his paper. He described its now 
well-known properties, alluded to the safety with which it may 
be transported, stored, and used, and noticed the services it had 
already rendered to industry in public works and in mining 
operations. France has paid to foreign countries during the 
last three years : 


111,000,000 francs for silver 

73,000,000 


coppe] 

45,000,000 


lead 

58,000,000 

»» 

zinc 

29,000,000 


tin 


or almost 360,000,000 francs ; whilst the home mineral pro- 
duction is now almost insignificant. Now steam, compressed 
air, and Dynamite, the three great aids the. art of mining has 
received, would easily produce the enormous mineral wealth of 
France, now neglect^. 

M. Cailleaux then examined the actual position of l^amite 
in relation to the State, which possesses the exclusive privilege 
of manufacturing powder, and he argued that the tax levied is 
c 
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prohibitive. In his opinion, if the State alone possessed the 
right of manufacturing Dynamite, all chances of introducing 
and working it in France would be ended. He completed his 
paper by expressing the following wish : 

Considering the ever increasing requirements of industry, and 
the constantly increasing price of hand labour, which renders 
the use of powerful energetic agents more and more neces- 
sary, he desired that explosive agents other than powder, 
properly called, should bo freely manufactured and sold. That 
they should be subjected only to the regulations which rule in 
other countries. That the duty upon tlio Dynamite should not 
sensibly raise the price above tliat charged in other countries, 
^•iz., 

5 francs the kilogramme in England 

5 „ „ Sweden 

3‘75 ., ,t Germany 

The following trial has been made in the tunnel on the 
Halifax and Ovcnden Junction Railway. The experiments were 
made by Mr. Edwards, of Newcastle, agent for the Dynamite 
Company, under the superintendence of Mr. R. E. Cooper, 
C.E., the resident engineer of the line. The rock in which 
the Dynamite was used is the hardest found in the district. 
The mode of using the Dynamite is extremely simple. It 
is made into cartridges varying from 2 in. to 6 in. in length, 
and from 7^- in. to in. in diameter; a percussion-cap, very 
similar to an ordinary gun-cap, is fixed to the end of the 
fuse ; the cartridge having been opened at one end, the cap 
is pressed into the Dynamite and secured there by ordinary 
twine. The cartridge having been placed in the borehole 
and tamped with water or sand, the fuse ignites the cap 
and the explosion of tlie cap explodes the Dynamite. The first 
experiments 'were intended to show its effect as compared wdth 
powder, and from these it was calculated that a cartridge 5 in. 
long and £ in. diameter, containing 3 oz. of Dynamite (which 
was the largest used on that day) has as much disruptive effect 
as 1 lb. of pow'der. Next, three cartridges, each containing 3 oz. 
of D 3 mamite, were placed on a block of stone 4ft. square and 3 
ft. thick, and covered with a shovelful of wet sand. On being 
exploded it was found that the rock was split completely through 
into four pieces. Thirdly, in order to show that there was no 
danger from the Dynamite taking fire when in small quantities, 
a cartridge was ignited, and Mr. Cooper held it in his hand 
whilst it burnt away with a steady flame, no explosion what- 
ever occurring. It was proposed to have several more trials, so 
as thoroughly to test its qualities, and if considered successful 
for practical purposes it would in all probability he used altogether 
for the mining work of the tunnel. It was expected that a saving 
of 60 per cent, in time would be effected by its use. — Halifax 
Courier, 



MECHANICAL AND USEFUL AKTS. 


35 


DYNAMITE, LITHOFBACTKUB, AND GUN-COTTON. 

A DISCUSSION at the Institution of Civil Engineers on explo- 
sive substances seems to establish the comparative safety, force, 
and economy of Dynamite and Litliofracteur as against Gun- 
cotton ; and at a meeting of the East Worcester Institute of Mining 
Engineers, held at Dudley, an experiment was reported on which 
seems to illustrate the efficacy of Dynamite in overcoming great 
resistances. A large mass of cast-iron, resulting from the leak- 
age through the bottom of an iron smelting-furnace, had on 
several occasions been subjected to the action of gunpowder to 
break it up without success. The mass was about 8 ft. thick, 
and a number of cartridges of Dynamite were introduced into 
one of the old chambers which had been made when it was tried 
to burst the mass by gunpowder. The result was to shatter th(5 
block into pieces, some of which were projected to a considerable 
distance from the spot. The opinion generally arrived at by 
the persons present was that for blasting purposes Dynamite was 
preferable to gunpowder, especially in wet ground, where gun- 
powder cannot be used ; and, as it is also preferable to Gun- 
cotton, it appears to be the best blasting material we have now 
at our disposal. 


THE GUNPOWDER PILE-DRIVER. 

Among the many useful improvements introduced of late 
years in connection with labour-saving apparatus for engineer- 
ing construction may certainly bo classed tlio Gunpowder Pile- 
Driver of Messrs Shaw and Justice, brought out originally in 
the United Suites, introduced into England some five years 
since. The apparatus consists of an ordinary pile-driving 
engine having a ram, from the upper and underside of which a 
plunger projects. The ram is fitted with an arrangement by whicli 
it may be retained at any desired height above the pile-head. A 
cast-iron cap, having a hole in its centre into which the lower 
plunger of the ram will fit, is placed on the top of the pile to be 
driven, and in the hole is inserted a small charge of gunpowder. 
On the ram being released, the lower plunger enters the hole in 
the cap, and compressing the nir within, generates heat, which 
ignites the gunpowder. The force of the explosion is utilised 
partly in driving the pile downwards, and partly in throwing the 
ram upwards, the latter being detained at the required height 
ready for the next blow. Should the ram he thrown too high, 
the upper plunger enters an air cylinder, compressing the air 
and cushioning the blow. The charges of gunpowder were at 
first fed into the cap-piece by hand, but a self-acting feeding 
arrangement was afterwards added which, still further simplifies 
its operation. A veyy fair idea of the performance of these 
machines on a practical scale may be gathered from the report 
of the United States engineers upon some work done in the 
new Navy Yard, League Island. About 400 piles were driven 

C2 
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mainly from a scow or barge on irliich the apparatus was erected. 
Very low tides, severe cold, heavy ice, 'and sunken rocks, rendered 
the work of driving somewlmt difficult ; but'notwith standing this, 
the result was that the 400 piles, averaging over 30 ft. in length 
and 10 in. in diameter, were driven an average depth of 21 ft. 
each in an average time of 13J minutes per pile, inclusive of 
moving the barge into position. The average number of blows 
to each pile was 8^, and the average distance to each blow was 
2 ft. 6 in. The piles were driven without rings, shoes, or points, 
each pile being cut off square at top and bottom, but not one is 
reported to have been split or splintered. The charges used 
were 1 and 1^ oz. of common blasting powder compressed into 
cylindrical blocks, and rendered non-explosive except at high 
temperatures. The results show that the desideratum of pre- 
serving each pile solid and unshattered is attained by the Gun- 
powder Driver. — Engineering. 

KTANISING. 

The old process of preserving wood by Kyanising has gone 
very much out of use ; and, as applied to ship-building pur- 
poses, it was no doubt objectionable, as, besides being expensive, 
the preservative material, which was corrosive sublimate, 
corroded the iron bolts driven into the wood. The preservative 
action, however, was found to be very effectual ; and the albu- 
men of the wood, in which the decay usually begins, was coagu- 
lated and rendered inert. In America some experiments have 
lately been made to contrast the durability of kyanised wood 
with wood used in its natural state. Logs 9 in. square and 18 
ft. long, of various native woods, were cut through longitudi- 
nally, and one half of each was kyanised, and the other half left 
without any preparation. The whole were then erected as posts 
in 1863. When examined during the past year, the kyanised 
halves showed scarcely any signs of decay, while all the un- 
prepared specimens were very much decayed — in some cases so 
much so as to have broken down. — J. C. Bourne, C.E., Illiistrated 
London News, 


THE PRESEEVATION OP TIMBER. 

We have lately had an opportunity of examining some speci- 
mens of timber preserved by a new and very promising process, 
invented by Mr. J. B. Blythe, of Bordeaux. Mr. Blythe treats 
the timber with carburetted steam — that is, with steam having 
mixed with it a small proportion of hydrocarbon vapour — the 
result being an evolutiofa of acetic acid, and the formation be- 
tween the fibres of the wood of a peculiar gummy substance, 
which hardens by time, and which appears to materially increase 
the resisting powers of the material. When first treated the 
timber is so softened that it can be rolled to give it an even sur- 
face, or its form can be altered to a considerable extent by pres- 
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sure, and it can thus bo moulded to many forms, which are at 
present only producible by the action of cutting tools. The 
forms thus given to the timber in a soft state are retained per- 
manently. As far as can be judged from experience gained on 
the Northern Eailway of Franco, on which line sleepers, treated 
by this process, have been down for some time, Mr. Blythe’s 
system of treatment is an effectual preservative, while it has the 
great advantage of enabling green timber to be seasoned in a 
few hours. In feet, the sjip wood, when “ carburetted,” appears 
practically equal to the heart wood in durability and powers of 
resistance. 


DRAINAGE WORKS IN HOLLAND. 

The commissioners appointed for the erection of steam drainage 
works in the Zui lichen (Bommelerward) Marsh or Polder, beg 
us, for the sake of those who are interested in such works, to 
insert the following : ‘‘ After a long investigation and discussion 
it was decided to erect in the Zuilichen Polder direct-acting 
centrifugal pumping machinery, from Messrs. Gwynno and Co., 
engineers (Essex-street Works), London, instead of the present 
or former steam-engine. The direct-acting pumping-engine 
was to be of 20 horse power, provided with condensation and 
expansion arrangements, and the pump with syphon pipes, 
serving to give a larger discharge when the lift was lower. The 
Polder, which contains about 600 iiects (about 1,400 acres of 
land), and was covered w'ith water, was pumped dry in 26 days 
and nights (24 hours each). The outer sluices were shut, in 
order to try the pumping power. The results w'ere such as 
to surpass all expectations. It showed that — at lifts of 1*50, at 
1’65, at 1’75, and at 2 metres — every minute there was 
discharged a greater quantity of water than the quantity con- 
tracted for by Mr. C. Bak, of Delfshaven, agent for Messrs. 
Gwynue and Co., of London. The trials could not go further, 
because the water in the canal could not be raised higher. The 
commissioners intend to raise the canal 1 metre, in order to lift 
the water from the Polder to a relative higher state as compared 
with the level of the water in the river. (The machine is a 
combined engine and centrifugal pump wdth delivery pipes 18 
in. diameter, and was designed to discharge 6,000 gallons per 
minute at an elevation of 3 metres, running 180 revolutions. 
It has a cylinder 14 in. diameter x 10 in. stroke, and works with 
62 lb. of steam in the boiler, steam being cut off at one-quarter 
of stroke. The condenser is one of the ordinary injector con- 
densers with ram plunger, and produces a vacuum of 27'a iu. 
The coal used was 2J kilogrammes per horse power per hour in 
water lift, which is a very excellent result). The simple 
arrangement of the pumping machinery is most satisfactory, as 
well as the neat, useful, and practical way in which it is 
finished, the excellence of its working, and its high useful 
effect.” — Engineering^ 
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TUBE WELLS. 

A. M. Bonnet has brought before the world a modification of 
the Norton tube well. The Bulletin de la Socikte d'Encourage- 
ment (March 1873) contains a description of this system, on 
which M. Tresca has reported very favourably. “ M. Bonnet,’* 
lie says, “ has performed a useful work in constructing this 
apparatus, and he 'will do a yet more useful thing in extending 
its introduction.” 

In M. Bonnet’s machine the sinking of the tube is effected 
by means of a falling weight, weighing from 200 to 250 lb. The 
tube is made up of sevtTal lengths, in the foot of which there 
are small holes, and below these holes a steel point to aid in 
penetrating the ground. The tubes are coupled by sleeves. 
The falling weight runs in guides on a vertical frame, and the 
tube also ])asses through appropriate guides. The whole system 
can be mounted on a carriage for transport. — Engineering, 


MACHINES, TUNNELS, AND MODELS. 

Mr. Archibald Neill has described to tlie Mechanical Section 
of the British Association the stone-dressing machinery em- 
ployed at his works in Bradford, stating that for several years 
he could not dispose of a single machine-dressed stone in 
Bradford, owing to the inimical attitude of the masons ; but now 
all opposition had ceascfl, and he had the hearty co-operation of 
all engaged in the building trade. 

The St. Gothard Tunnel was described by M. Bergeron, of 
Lausanne. The contractors for these works are under heavy 
penalties to complete them in eight years, and the length of the 
tunnel is two miles longer tlian that of Mont Cenis. The 
boring drills are those of Bubois and Francois, worked by com- 
pressed air at five atmospheres, and the blasting is performed 
by dynamite. 

Mr. White, of Cowe.s, the well-known ship-builder, exhibited 
a beautiful model of a ves.sel proposed by him for the service of 
the Channel passage. In lieu of a convex form for the bottom 
a concave one was adopted, and thus, ho believed, would counter- 
act the tendency to roll. 

Italian irrigation was then brought before the Section, in a 
paper by Mr. P. Le Neve Foster, jun., descriptive of works 
intended to serve the district of Casale, in Piedmont, where the 
author has been engaged for several years on undertakings of 
this character. The works in question consist principally of a 
canal, by means of which the waters of the Po will bo made 
available for fertilizing a large and otherwise comparatively 
non-productive district of land. For these plains water is, as it 
were, the life-blood of the country, and for many years past 

' . works have been the study of Italian engineers. 
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HYDBAULIC AUTOMOTOB *. PUMPS SUPERSEDED. 

The wonders of the hydraulic press have prepared one for other 
extraordinary manifestations of working power in this direction ; 
and we now observe, from an elaborate article in the Mining 
Journal, with drawings of mechanism in illustration, that a 
“ Hydraulic Automotor ” has been invented (though not yet in 
practical use) which, it is expected, will altogether supersede 
the use of pumps for raising water, whether from mines or for 
any other purpose. This important idea in connection with 
practical hydraulics is claimed by Dr. Bourbon des Clayes, of 
Paris. It is evident that, if whilst retaining, or nearly so, the 
proportional relations between the power and the resistance of 
the hydraulic press, we could succeed in augmenting in a 
notable proportion its conditions of speed, we should have a 
motor at once the most powerful, the most economic, and the 
least dangerous in use which could be placed at the disposal of 
mankind. It is precisely of this problem that the Hydraulic 
Automotor is claimed to bo the solution, and of which a 
theoretical and practical demonstration is offered. — Builder, 

COMMUNICATION WITH DIVERS. 

An interesting series of experiments has been carried out 
in the Medway, off Chatham Dockyard, by the officers and men 
of the Royal Engineers, under the direction of Major E. D. Mal- 
colm, the head of the Torpedo Department of the School of 
Military Engineering, for the purpose of testing the merits of 
an invention by Mr. Mauldin Vinter, for enabling divers, when 
employed at any depth, to hold conversation with those at the 
surface of the water. Hitherto, an insuperable difficulty has 
been experienced by divers in being unable to communicate 
verbally with the attendants above, the principle usually adopted 
by divers when carrying on their operations being to give pre- 
concerted signals by so many pulls on a signal line. This, how- 
ever, appears to have been at length overcome by Mr. Vinter, 
in the invention submitted by him to the Government. In tlie 
trials just completed in Chatham Harbour, Corporal Falconer, 
an experienced diver of the Royal Engineers, equipped in the 
Siebe and Gorman improved diving apparatus (which has gained 
the prize medal at Vienna), made the descent, and during the 
whole time he was under water was enabled, by means of the 
new apparatus, to converse freely with those above, every word 
spoken by him being distinctly heard and understood. Mr. 
Gorman, who was present during the experimental trials, stated 
that the invention would be further improved iqxm, so as to 
facilitate its use in all diring operations connected with harbour 
works, and for la3dng stone blocks, &c., in connexion wtih 
subaqueous operations. The apparatus can, it is stated, be 
easily applied to any description of diring dress. The value 
of the invention will be readily understood, and appreciated by 
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every one interested in the science of diving, from the simple* 
fact of the great confidence a diver 'will gain from being, in his 
isolated position, enabled to sj^ak directly to those in whose 
hands his life, for the time being, is literally placed. — Engi- 
neering. ■ 

NEW ARTIFICIAL STONE. 

The Journal of the Franklin Institute informs us that Mr. 
Frederick Eansome read, on Novem})er 10, a paper before the 
Institute ‘‘On Some Eecent Improvements in the Manufacture 
of Artificial Stone,” and especially of a now and improved 
variety of it, to which the name of Apaenite has been given. 


BRICK-MAKING. 

Mr. Whympee, Sub-Inspector of Factories, is able to report 
that the application of the Factory Acts to the Kentish and 
other brickfields under his in.spection has been successful. It 
had been objected that long hours must bo worked in fine 
weather to make up for stoppages in wet w('Jithep ; but these 
frantic efforts of 15 or 16 hours’ -work were not required to make 
up for bad weather alone, but for wanton idleness and for time 
wasted in drinking. Mr. Whymper says : — “ The quantity of 
beer consumed by ‘brickies’ is almost incredible. One master 
has allowed ten pints of beer a day to eacli ‘setter.’ CartiJ 
laden •with beer regularly make the rounds of some fields. Many 
of the master brickmakers were, and still are, publicans. Some 
even have publichouses in their own fields. I remember myself, 
on a brilliant day of last summer driving into a field where I 
expected that all would be busily at work. Nobody was at worn 
at all ; but at the door of the publichouse, in semi-dmnkon 
conversation with the portly gentleman, who was brick-master 
and publican in one, lounged three or four stalwart brickies. 
On my appearance they transferred their attention to myself 
and my horse. Clasping the neck of the latter, or leiining on 
the shafts, they assured me with a tearful pertinacity that we 
(I presume they included the horse) were ‘ all of the same fiesh 
and blood,’ an observation which, though relevant to nothing in 
particular, seemed to afford them the li%^eliest satisfaction. They 
(lid not think it due to their p(x;ketK to work every fine day, nor 
did their employers show any signs of objecting to their relax- 
ation.” Mr. Whymper is able, however, to add that from all 
quarters he hears now of the diminution of drunkenness under 
the operation of the Factory Act ; one of his informants declares 
that it has been lessened by two-thirds. The men are said to be 
l)ecoming less rough, less coarse in their amusements, and, in a 
word, more respectable. The clauses for the protection of 
children are almost universally approved. A manager of im- 
portant works states that he, while under nine years of age, and 
working from 6 a.m. to 0 p.m., lifted 46,000 bricks per week, 
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«ich brick weighing about 10 1]>.; he frequently had to be 
carried homo exhausted on the moulder’s back. Another narrator 
mentions ha^ung frequently fallen asleep over his supper, and 
been roused next morning with the food still in his hand ; and 
the foreman of his field, a Eoman Catholic, often fell asleep 
while saying his prayers at night, and was found next morning 
lying by the side of the bed. But now the brick children, half- 
timers, are regular in their attendance at school, and very 
orderly pupils ; young girls go to domestic service who would 
formerly have been in the brickfield ; and even those masters 
who maintain that production has decreased, willingly, for the 
most part, accept the restrictions on account of the regularity 
which they necessitate. Mr. Whympcr adds that it should be 
borne in mind that legislation can only give people the oppor- 
tunity of becoming good and healthy ; how far they will avail 
themselves of it depends largely upon those "with whom they 
associate, and upon those whose judgment they respect — an 
important consideration for magistrates, clcrg^unen, inspectors, 
Burgeons, and also for tradesman and cottiiger, each in his 
station. — Times, 

GRANITE, ASPHALTE, OR WOOD. 

Mr. William Haywood, the engineer to the City Commission 
of Sewers, who has at much length reported to that Commission 
on street paving in the City, states in that report that the 
observations taken were, first, of the traffic — the number of 
horses and vehicles which passed through the selected streets ; 
and, secondly, of the accidents which occurred to the horses. 
We have not space to quote Mr. Haywood’s details in extenso. 

The result of the observations went to prove that asphalto 
was most slippery when merely damp, and safest when perfectly 
dry ; that a horse might be expected to travel on the asphalte 
without an accident nearly twice the distance when the pave- 
ment was dry that it could do when damp, and that the difference 
between the safety of asphalto when wet and dry was not con- 
siderable. The granite was most slippery when dry and safest 
when wet ; a horse might be expected to traA^el on granite without 
accident nearly seven times the. distance when the pavement was 
wet than when dry, and the granite was about twice as safe 
when merely damp as when dry. Wood was most slippery when 
damp and safest when dryj a horse might be expected to travel 
on the wood more than three times the distance when the pave- 
ment was dry than when damp, and Avood was more than twice 
as safe when wet as when damp. 

A QUEENSLAND BORING MACHINE. 

At the stores of Messrs. P. N. Russell and Co., Brisbane, a 
^ring Madiine has been exhibited, which has attracted some 
interest. The machine has been constructed for Mr. R. Austin, 



42 


THE TEAK-BOOK OP PACTS. 


the proprietor of several tin properties at Stanthorpe, and it is 
to be lused by him in prospecting the ground for lodes. The 
machine consists of a hollow tube, about 4 ft. long and 3} in. 
diameter. This works on the augur principle, and sinks through 
any kind of ground rapidly. To this is attached a length of 
stout iron rod, and the machine can be made to sink any depth 
by the screwing on of additional lengths, the means for which 
are provided. The borer is worked by means of a stout beam 
of wood, which is inserted in an iron ring at the top, and the 
labour of one or two men is all that is required. Working in 
hard ground, it takes about 1.) minutes to fill the borer, which 
is then taken out, cleared of its contents, and re-inserted. To 
keep the hole free from water, there is a suck-pump, which is 
f?crewed on instead of the borer, and rapidly empties the sinking. 
There is also a jumper for getting through rock. — Engineering, 


BAXTIMORB BRIDGE COMPANY. 

This Company has, since its organisation, built over 100 
bridges and idaducts, measuring in length upwards of 9 miles, and 
containing 13,000 tons of steel andiron, in addition to several 
million cubic feet of timber and masonry. The Company's list of 
bridges comprises one draw span 366 ft. long, and one viaduct in 
South America whicli is said to bo the higliest in the world. 
Details as to this riaduct, which occurs on (mo of the Peruvian 
railways, have been given in Engineering. 


THE LONDON WATER COMPANIES. — CONSTANT SUPPLY. 

The following extracts arc taken from the Keport of Mr. 
Frank Bolton, Water Examiner, on the new works undertaken 
by the different London Companies, with a view to give a con- 
stant supply to their districts : — “ The construction of additional 
subsiding and impounding reservoirs by the Chelsea, Grand 
Junction, and Southwark and Vauxhall Companies, is most 
desirable. The Kent Company, in accordance with the notice 
given in January last, have completed the arrangements for and 
are now giving constant supply to about 1,500 houses jn their 
district, situated in the parishes of St. Mary’s Kotherhithe and 
St. Paul’s and St. Nicholas, Deptford, and have applied to the 
Metropolittn Board of Works, in conformity with sec. 34 of the 
Metropolitan Water Act, 187L for instructions for affixing 
hydrants to the mains in the district now under constant supply. 
The New River Company have now the power of affording 
effective constant service in their district. They have also com- 
menced a new liigh service covered reservoir, to contain 1,000,000 
gallons, at Southgate, in anticipation of the re-quiroments of the 
water supply to Edmonton parish. The Company have in a 
number of cases afforded constant supply by means of standpipes, 
and have recently agreed with a committee of the Corporation of 
the City of London to furnish constant supply at once to a large 
number of the houses of the poor within the City bounds, when- 
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ever the fCprangements of the officers of the Corporation in con- 
nection therewith are completed. The East London Company 
are extending the constant system of supply in their district, and 
have completed the arrangements for supplying the 6,328 houses 
in the special district referred to in previous returns. The 
Southwark and Vauxhall Company are constructing covered 
service reservoirs at Nunliead, to contain 18.000,000 gallons, and 
are erecting additional engine power for high pressure constant 
supply. Additional boilers and works are also being constructed 
at Hampton. The West Middlesex Company are giving con- 
stant supply to a number of houses on the application of the 
owners, who have provided fittings according to the Board of 
Trade Kegulations of the 10th August, 1872, and are fully pre- 
pered to extend the constant supply when called upon. This 
company are also constructing extensive works and additional 
engine power at Hammersmith and at Hampton, to insure effec- 
tive supply. The Grand Junction Company have completed a 
high service reservoir near Kilburn, to contain 6,000,000 gallons 
for constant supply, and are now laying a line of main pipes 
to connect up this reservoir with the works at Campden-hill, and 
are likewise erecting additional boilers and works at Hampton. 
During the time these works are in progress the filtration is 
inefficient, but every effort is being made to complete the works 
as soon as possible. The Company are also giving constant 
supply by means of standpipes in a number of courts and alleys, 
and arrangements have been made to supply upwards of 6,000 
houses of this class. The alterations in fittings under the new 
Board of Trade Rules and Regulations are being gniduaUy 
effected as occasion offers, and are carried out in all new 
buildings. The Chelsea Company are proceeding rapidly with 
the construction of the new filter-beds at Ditton. One of about 
one acre area is already completed, and another nearly so. A 
considerable improvement in the filtration of this company should 
shortly be effected.” 


DOMESTIC WATER SUPPLY. 

Mr. Jadez Hogg, M.R.C.S., writes from Bedford Square to 
the Times, July 10: — “While the Local Government Board, 
through its officer of health, is very properly directing public 
attention to the extreme regard for the use of pure water, and 
advising the heads of households to sec ‘ to the sources and 
character of the domestic water supply, and the regular 
removal of refuse,* and so forth, as a means of preventing the 
spread of cholera, it does appear that another department of the 
Government entirely ignores this important question and its 
duty to the public in the matter of a water supply entirely under 
its control. I beg, therefore, you will allow me to direct atten- 
tion to the very disgraceful and contaminated state of the water 
in the Trafalgar Square fountain basins at the present moment. 
During the mid-day heat the water positively emits a perceptibly 
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disagreeable odour, and some of the green water wliicli I sub- 
mitted to a microscopic examination the other day was loaded 
with organic matters, animal and vegetable life, &c. If this 
water finds its way into any of the public offices, I pity the 
people who make use of it ; and I also feel a certain amount of 
alarm for the dirty little boys who sit on the edge of the basin, 
washing their black feet in it, and bailing out quantities in their 
hats and shoes for the purpose of allaying thirst.” 

NEW RBFBIGERATING APPARATUS. 

A PARTY of gentlemen attended at the factory of Messrs. Siebe 
and West, Mason Street, Westminster Road, in order to witness 
the working of an Ether Refrigerating Apparatus, which Captain 
Frederic Warren, R.N., the inventor of the well-known “ cooking- 
pot,” pro}')oses to apply to many useful purposes. The apparatus 
consists of a small steam-engine, to which is attached a second 
cylinder for condensing ether vapour. The cold produced by 
the expinsion of condensed ether is utilised by being communi- 
cated to brine contained in pipes around which the ether circu- 
lates. The brine thus cooled is used in its turn either to freeze 
water or to cool air, the water being contained in reservoirs 
immersed in a vessel of cold brine and the air being conveyed 
in pipes, which wind backwards and forwards in such a vessel. 
The ether employed, being contained entirely in closed apparatus, 
is scarcely at all wasted, and little more than its first cost need 
be taken into account. In the above experiments the moisture 
on the outside of the pipes leading to the refrigerator was 
rapidly frozen ; and the air of the room, after being withdrawn 
at a temperature of 62 deg., was alinoNt immediately returned 
into it at 45 deg. ; while, as thi.s process continued, the tcmj)er- 
aturo of the room was rapidly reduced, and might easily have 
been brought to the freezing point and so maintained. Captain 
Warren claims that the temperature of any limited space can 
thus bo kept down to almost any required degree ; and he pro- 
poses to apply the method to the construction of cold chambers 
on board of ships, to be used for storing fresh provisions, or, in 
the case of merchant ships, for the conveyance of perishable 
freight. Thus he would have a cold chamber for bringing dead 
meat, say, from Aberdeen to London, and would accomplish this 
at a very small expense ; but he docs not think it possible to 
freeze a whole cargo of dead meat, so as to obviate intcjrnal 
putrefaction during the long voyage from Australia. He pro- 
poses, however, to cool railway carriages in hot climates, to 
provide cool vans for the conveyance of dead meat and other 
provisions in India, to cool the air admitted into hospital wards 
in hot climates, and to provide an unlimited supply of pure ico 
at almost nominal cost. Messrs. Siebo and West have prepared 
the necessary machines for all these purposes ; and among the 
visitors yesterday were some officials from the Admiralty, come 
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to examine into the mattei? with reference to its applicability to 
the wants of the Navy. Captain Warren asserts that one of his 
cool chambers would allow a man-of-war to carry a month’s 
supply of fresh meat and vegetables for her whole company ; 
and if this he so, it would be scarcely possible to confer a greater 
boon upon the service. — Times, 


WATER-GLASS. 

By a paper recently r(*ad before the French Academy, it appears 
that silicate of soda, or Water-Glass, hinders, like borax, the mani- 
festation of the organisms which produce putrefaction, but its 
action is more energetic than that of borax. The substance, it is 
concluded, is likely to find a wide application in destroying the 
infectious germs to which a number of diseases is to be traced. 


OIL OF VITRIOL. “ STONE OF VITRIOL.” 

The oil of vitriol, or mixture of anhydrous sulphuric acid 
w’ith its first hydrate — so-called Nordhausen sulphuric acid — is 
now very seldom manufactured, as the production of the ordi- 
nary hydrate, or English acid, is fiir more economical, and suits 
almost all purposes. It appears that the manufacture of the 
former is still principally going on in Bohemia, at the works of 
Von Starcu, where large quantities of iron p 3 rTites are trans- 
formed into so-called “ stone of vitriol,” from which the oil of 
vitriol is derived by distillation in clay retorts. These vitriol 
works are at Davidsthal, Bikov, Kasnau, Bras, and Branovic, 
and they appear to produce annually something like 1,600 tons 
of oil of vitriol. With regfird to the yield, it is of importance 
how the stone of vitriol is composed, and it is best if it consists 
entirely of “ ferrisulphate ” — that is, anhydrous sulphate of 
oxide of iron, instead of ferrosulphate, or anhydrous sulphate of 
protoxide of iron. The more of the latter it contains the 
greater is the loss of oil of vitriol through its decomposition 
into sulphurous acid and oxygen, the latter combining with the 
protoxide of iron. E. V. Tahn, of Pardubitz, the manager of 
Von Starcu’s works, lays the greatest stress upon freeing the 
sulphates of iron from protoxide, and upon producing a thorough 
“ferrisulphate” before subjecting the stone of vitriol to the 
process of distillation. — Engineering. 


THE NEW HARBOUR WORKS AT JERSEY. — LITHOFRACTEUR. 

The long-felt want of better and more extensive harbour 
accommodation at Jersey is in course of being supplied by the 
extensive works now being carried out at St. Helier s by Sir 
John Coodo. They comprise breakwaters, piers, and landing- 
stages, which will enclose a large water area in the Little 
Boads, and will afford berthage for the largest steam vessels 
frequenting the port of St. Helier’s at all states of the tide, as well 
as safe anchorage and shelter for any amount of shipping. The 
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open space between the mainland and Elizabeth Castle will bo 
partially traversed by a breakwater, whilst another breakwater 
will be continued out seawards from the latter point for a dis- 
tance of about 2,700 ft. On the other or eastern side, a roadway 
will Ih) made from the present Victoria Pier to a point below 
the Engineer Barracks, whence it will be continued seawards 
for 1,400 ft. ; there it will turn westward by a curved piece, 
300 ft. in length, terminating 1,400 ft. from the latter point 
in a fine pier and landing-place, with low-water berths for 
steamers. The e\il of landing and embarking passengers at low 
water by means of small boats will thus be avoid^, and the 
harbour will never bo dry, as the present one always is when the 
tide is out. But before this can bo effected, a vast amount of 
blasting and quarrying will haA^e to bo done, both for clearing a 
route for the breakwater and piers, and for levelling the bottom 
of the new harbour. Much has already been done by the aid of 
gunpowder, but the work has been slow owing to the peculiar 
character of the rock, which is a hard tough syenite, in which 
broad bands of trap rook occur at frequent intervals. The 
engineer of the works. Sir John Coode, has therefore been for 
some time past dc.siring to obtain an explosive agent which 
would have a better effect than gunpowder on the refractory 
material with which ho had to deal, and which would, more- 
over, be suitable for subaqueous opemtions. 

The lithofractour of Messrs. Krebs and Co., of Cologne, was 
the explo.si VO selected for trial, and some experiments on a work- 
ing scale were recently ciirried out in the harbour by Herr Engels 
and Mr. Perry F. Nursey, with the view of demonstrating the 
applicability of lithofracteur to the purpose. Operations were com- 
menced by anattack on a mass of rock of irregular shape, about 
45 ft. in length, 18 ft. in width, and about the same depth, situ- 
ated in front of the Hermitage. Here several holes were bored, 
and charged with lithofracteur, small charges being also placed in 
vertical crevices in the rock, and the whole fired simultaneously. 
The result was, that after seA’eral such blasts, involving an ex- 
penditure of 13 lb. of the explosiA'e, the rock was considerably 
reduced in bulk, and the remaining portion so shattered as to 
make easy work for the quarrymen. 

Numerous other trials were made, including one with a 
50 lb. box of lithofracteur, which was lodged against a jutting 
crag about 16 ft. long, 8 ft. wide, and 6 ft. high, and attached 
to a mass of rock at one end. The charge was simply placed in 
a deal case, and laid at low water by the side of the rock with 
heavy stones placed upon it to keep it down. When the tide 
had risen 6 ft. the charge was fired, throwing a fine column of 
water high into the air, and demolishing the wall of rock. The 
body of water projected upwards of course represented so much 
non-paying work done, and had there been a wall of rock on 
each side of the charge the energy expended in producing the 
column of water would havo been utilised in doing profitable 
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work. As it was, however, the engineer of the works expressed 
himself satisfied with the results. 

The most valuable experiment, perhaps, was the demolition 
of a large wall of rock with a heavy submarine charge of litho- 
fracteur. Standing out in the fairway of the harbour is a large 
mass of rock, some 40 ft. or 50 ft. high, on one side of which 
was a vertical opening, wedge-shape in plan, 6 ft. wide at the 
outer or seaward end, and only a few inches at the inner end. 
On the one side was the main rock, and on the other a wall of 
rock 20 ft. high, 19 ft. long, and 12 ft. thick. At the back of 
this crevice, on the rocky bottom, were placed at low water two 
50 -lb. boxes of lithofracteur, and on to these was tied an ex- 
ploding charge of 10 lb. of the same material, in which were 
inserted two capped fuses, which were led up to the top of the 
rock. The charge was well secured to protect it from the scour- 
ing action of the waves, and the tide was allowed to rise over it. 
At 9 o’clock the same night, the tide being at the full, and giv- 
ing a head of some 12 ft. or 14 ft. over the charge, an attempt 
was made to land on the rock and fire the charge. The weather, 
however, was rough, and there was a heavy sea on, which 
rendered the attempt to land futile. The following day being 
Sunday, the charge was left to itself to weather two more heavy 
tides. At high water on Monday morning a landing was 
effected and the fuses lighted, but no explosion followed. At 
low water inspection showed that the wind and waves had 
caused the fuses —which were secured at intervals — to rub and 
chafe against the rocks, so that they had both become damaged 
and useless about 6 ft, from the charge. A 5-lb bursting charge 
was therefore made fast to the main charge, and two more fuses 
led up to the rock in such a manner as to render damage im- 
possible. At high water the same night a landing was effected, 
the fuses fired, and the charge exploded wdth very satisfactory 
results, the whole of the wall being completely removed. Tak- 
ing the dimensions of this wall at 20 ft. by 19 ft. by 12 ft., as 
already stated, gives a cubical content of 4,660 cubic feet, or 169 
cubic yards. The r(x:k weighs 2 tons per cubic yard, so that we 
have in round numbers 340 tons removed by a charge of 115 lb. 
of lithofracteur. The experiment proved, moreover, that the full 
power of this explosive was developed, although it had been 
subject to the action of wind and waves for 55 hours, and to 
that of five heavy tides. The result of these experiments is tlio 
fact that Sir John Coodo has decided to use lithofracteur in 
carrying out these extensive and important woVks. — Engineering. 

THE CHANNEL TUNNEL. 

At a meeting of the Institution of Civil Engineers, a paper 
has been read “ On the Geological Conditions Affecting the con- 
struction of a Tunnel botw'een England and France,” by Mr. 
Joseph Prestwich, F.E.S. 
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The author, in this paper, reviewed the geological conditions 
of all the strata between Harwich and Hastings on one side of 
the Channel, and between Ostend and St. Valery on the other 
side, with a view to serve as data for any future projects of 
tunnelling, and to show in what directions inquiries should be 
made. The points considered were the lithological characters, 
dimensions, range, and probable depth of the several formations. 
The London clay, at the mouth of the Thames, was from 200 ft. 
to 400 ft. thick, while under Calais it was only 10 ft., at Dun- 
kirk it exceeded 264 ft., and at Ostend it was 448 ft. thick. Ho 
considered that a trough of London clay from 300 ft. to 400 ft., 
or more, in thickness, extended from the coast of Essex to the 
coast of France, and, judging from the experience gained in the 
Tower Subway, and tlio known impermeability and homogeneity 
of this formation, he saw no difficulty, from a merely geological 
point of view, in the construction of a tunnel, but for the extreme 
distance — the nearest suitable points being 80 miles apart. The 
lower tertiary stratfi were too unimporUint and too permeable 
for tunnel work. The chalk in this area was from 400 ft. to 
1,000 ft. thick ; the upper beds were soft and permeiible, but the 
lower beds were so argillaceous and compact as to be compara- 
tively impermeable. In fact, in the Hainaut coalfields they 
■effectually shut out the water of the water-bearing tertiary 
strata from the underlying cail-mcasurcs. Still, the author did 
not consider even the lower chalk suited for tunnel work, owing 
to its liability to fissures, imperfect impermeability, and exposure 
in the Channel. The gault was homogeneous and impermeable, 
but near Folkestone it was only 130 ft. thick, reduced to 40 ft, 
at Wissiint, so thiit a tunnel would hardly be feasible. The 
lower green-sands, 260 ft. thick at Sandgate, thinned off to 60 ft. 
or 60 ft. at Wissant, and w'cro all far too permeable for any 
tunnel work. Again, the Wealden strata, 1,200 ft. thick in 
Kent, were reduced to a few unimportant rubbly beds in the 
Boulonnais. To the Portland beds tlio same objections existed 
as to the lower green-sands ; both wTro water-bearing strata. 
The Kimmeridge clay was 360 ft. thick near Boulogne, and no 
doubt passed under the Channel, but in Kent it was covered by 
so great a thickness of Wealden strabi as to be almost inacces- 
sible ; at the same time it contained subordinate water-bearing 
beds. Still, the author was of opinion that, in case of the not 
improbable denudation of the Portland bed, it might be ques- 
tionable to carry a tunnel in by the Kimmeridge clay on the 
French coast, and out by the Wealden beds on the English coast. 
The oolitic series presented conditions still less favourable, and 
the lower beds had been found to be water-bearing in a deep 
Artesian well recently sunk near Boulogne. The experimental 
deep boring now in progress near Battle would throw much 
light on this part of the question. 

The author then passed on to the consideration of the 
PaloBOzoic series, to which his attention was more particularly 
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directed while making investigations, as a member of the Koyal 
*Ooal Commission, on the probable range of the coal-measures 
under the South-East of England. He showed that these rocks, 
which consisted of hard Silurian slates, Devonian and Car- 
boniferous limestone, and coal measures, together 12,000 ft. to 
16,000 ft. thick, passed under the chalk in the North of Ffance, 
outcropped in the Boulonnais, were again lost under newer 
formations near to the coast, and did not reappear until the 
neighbourhood of Frome and Wells was reached. But, although 
not exposed on the surface, they had been encountered at a, 
depth of 1,320 ft. at Calais, 985 ft. at Ostend, 1,026 ft. at 
Harwich, and 1,114 ft. in London. They thus seemed to form 
41 subterranean table-land of old rocks, covered immediately by 
the chalk and tertiary strata. It was only at the southern 
flank of this old ridge that the Jurassic and Wealdon series set 
in, and beneath these the Palmozoic rocks rapidly descended to 
great depths. Near Boulogne these strata were already 1,000 ft. 
thick ; and at Hythe the author estimated tlieir thickness 
might be that or more. Supposing the strike of the coal 
measures and the other Paloeozoic rocks to bo prolonged from 
their exposed area in the Boulonnais Jicross the Channel, they 
would pass under the Cretaceous strata somewhere in th(5 
neighbourhood of Folkstone, at a depth estimated by the author 
at about 300 ft., and near Dover at about COO ft., or nearly at 
the depth at which they had been found under the chalk at. 
Guines, near Calais, where they were 666 ft. deep. Thesi*. 
Palceozoic strata were tilted at high angles, and on the original 
elevated area they were covered by horizontal Cretaceous strata, 
the basement beds of which had tilled up the interstices of the 
older rocks as though with a liquid grouting. The overlying 
mass of gault and lower chalk also formed a barrier to the 
passage of water so effectual, that the coal measures were 
worked without difficulty under the very permeable tertiary and 
upper chalk of the North of France ; and in tlie neighbourhood 
of Mons, notwithstanding a thickness of from 600 ft. to 900 ft. 
of strata charged with water, the lower chalk shut the water 
out so effectujilly that the coal measures were worked in perfect 
safety, and were found to be perfectly dry under 1,200 ft. of 
these strata combined. No part of the Straits exceeded 186 ft. 
in depth. The author, therefore, considered that it would be 
perfectly practicable, so far as safety from the influx of the sea 
water was concerned, to drive a tunnel through the Paloeozoic 
rocks under the Channel between Blanc Nez and Dover, and ho 
stated that galleries had actually been carried in coal, under 
less favourable circumstances, for two miles under the sea near 
Whitehaven. But while in the case of the London clay tho 
<Ustauce seemed almost an insurmountable bar, here again the 
depth offered a formidable diflficulty. As a collateral object to 
be obtained, the author pointed to the great problem of the 
range of the coal measures from the neighbourhood of Calais in 
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tho direction of East Kent, which a tunnel in the ral(BOzoic 
strata would help to solve. These were, according to tho 
author, the main conditions which boro on the construction of a 
submarine tunnel between England and Erance. He was 
satisfied that on geological grounds alone it was in one case 
perfectly practicable, find in one or tw’o others it was possibly 
so; but there were other considerations besides thovse of a 
geological nature, find whether or not they admitted of so 
favourable a solution was questionable. In any case, the author 
w'ould suggest that, the one favourable solution admitted, it 
might be desirable, in a question involving so many and such 
great interests, not to jiceept an adverse v(*nliet without giving 
all those considerations the attention and deliberation which 
tlio importfiiiee of tho subject deserved. 

Granting the possibility of the work in a geological point of 
view, there were great and formidable engineering difficulties; 
but tho vast progress made in engineering science during tho 
last half centinw led the author to imagine that tlioy would not 
])rove insurmountable, if the necessity for such a work were to- 
arise, and tho cost were not a bar. 

MB. S. J. MACKIB'S CHAKXEL PASSAGE STEAMEB. 

In the matter of tlie Clninnel passage, since tho collapse of 
Mr. Fowler’s scheme before the Committee of the House of 
Lords, public attention has of late beim directed towards a 
solution of tho question hy means of larg(‘ and commodious 
vessels, drawing very little water, to do the work Ix'tween the 
existing hnrhours without any eonsiderahlc expenditure upon 
those harbours for improved aecoramodation. 8o long ago as 
1869 Mr. iS. J. Maekie, C.E., <‘nterod on this ground, and 
designed a special class of vessel for the Channel service. It 
maybe remembered that a very pret ty wooden model and an 
iron model working by steam were in th,‘it year exhibited at the 
soir<^e of the President of the Royal Swiety, where they 
attracted much attimtion. Tho model w'as also shown privately 
to the Members of the Committee of the Society of Arts upon 
the subject of tho improvement of the present steamers, in 
1870, but was not put into competition with other models then 
displayed, bcr*ause the inventor declined to exhibit on account 
of the restriction of size to vessels not exceeding 200 ft. in length, 
since he refused to consider any ves.sel under 400 ft. in length 
as properly suitable for the Channel passage. 

The fysteni of construction adopted by Mr. Mackio is that of 
a composite box-girder, or compound tubular bridge, to which 
the skin is fastened, forming a body or general hull like that of 
vessels of the ordinary type. To the merits of this mode of con- 
struction, for its strength, lightness, commodiousness, and safety, 
the highest appreciation has everywhere boon freely given ; and, 
indeed, there ctin be no qucaltion whatever as to these points ; 
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nor can there be any other form in wliich better accommodation 
will be furnished for travellers. Tlie experimental question 
really to be settled was the efficiency of the proposed mode of 
propulsion, there being no doubt whatever as to the steadiness 
of the vessel in a sea-way. To these important questions the 
inventor has devoted much of his attention, being most desirous 
that ever 3 rthing should be assured before his plan came before 
the public. In this spirit he has worked on with his model, 
lengthening her, deepening her, narrowing her tubes, increasing 
the diameter of her paddles, working her with tlirec, two, and 
one pair of paddles, for effects in comparison with each other, 
until at last he has altered his motlel altogether out of the 
original light-draught shape, and she now represents one of the 
heaviest of ironclads, such as would have a draught of 65 ft., if 
the proportions were regulated as usual according to scale. As 
the model still drives with as good speed under the mo.st unfa- 
vourable conditions that could be devised, it is only fair to con- 
cede that, so far as any model, conscientiously worked, can 
determine, Mr. Mackie has good grounds for his belief that a 
high speed will be obtained by this mode of propulsion. 

Mr. Mackie’ s most recent design for the Channel Passage 
Vessel differs only from the original one, in having four paddles 
instead of six, and in being 80 ft. in beam instead of 90 ft. ; this 
reduction of the beam being for the sake of finer lines, with a 
view to .speed of working, which will not be le.ss than 20 miles 
an hour. The details of measurement for the proposed ship are 
— length, 400 ft. ; breadth of beam, 80 ft. ; draught of water, 

6 ft 6 in. The vessel is constructed in the following manner: — 
The bottom of the hull is nciirly flat, there being just a slight 
ri.so calong the median line. It is double plated, with an inter- 
val of 18 in. between the skins. Four main vertical girders ex- 
tend longitudinally through the vessel from end to end, so far 
as the form of the bows and stern will permit. The.se girders 
arc braced together transversely, by a main deck and by an 
upper or promenmle deck, the whole being attached to the outer ^ 
skin of the ves.sel. The central interspace, formed by the in- 
iicrmost longitudinal girders, con.stitutcs the main compartment, 
or central hull, of the vessel; and in this are placed the 
boilers, engines, stores, berths for crew, and cargo. The lateral 
interspaces, between the inner and outer longitudinal girders, 
form on each side a tubular channel or waterway, open at both 
ends ; and within these waterways are the propellers, which may 
be two or three pairs of paddles in each waterway, to work 
S3Tichronou.s]y or separately, at the will of the engineer, who 
controls all the engines from a central position under the .steer- 
ing house. In the present case the paddle-wheels will be 24 ft. 
in diameter, with floats 12 ft. wide by 6 ft. deep. The water 
acted on, being thus conflned, passes entirely through the vessel 
from end to end. The external spaces, between the outer 
longitudinal girders and the skin of the ship, form buoyant wings 
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or lateral hulls, into which the haggfage-vnns will be lowered and 
covered down with water-tight hatches. The buoyancy of these 
outer compartments will act as an additional check upon any 
tendency to roll, just as a man floating on his back (as this 
vessel does on her central hull) could check his rolling motion 
by his extended arms with a bladder in each hand Both 
weight and buoyancy are thus brought in to aid the great width 
of beam in giving the utmost steadiness to the vessel. In a 
longitudinal direction the flat floor of the hull, and the buoyancy 
of its every portion — unlike the buoyancy of an ordinary ship, 
which only exists in the middle body, the bows and stern being 
dead ends, and oscillating on the central buoyant portion — ^with 
the force of the current passing through the ship acting as a 
water-rope to tie the hull down to the sea, will all undoubtetlly 
combine to give the vessel, if not absolute steiulinoss (which por- 
Jiaps is neither attJiiiiablo nor desirable in rough weather), yet 
certainly as much steadiness as is practicably attainable and 
safe in a floating st ruetur(‘. To prevent the vessel being w^ot, 
great flare is given to the 1k)ws, and the lines of the bottom are 
fined off to an unusual degree Ixjlow the water. 

Tlie saloon is a very con.spicuous portion of the vessel. In 
no ordinary ship can an 3 dhing like the same extent of the best 
accommodation be obtained. It is one of the merits of Mr. 
Mackie’s plan that this fejituro first received in it the grandest 
extension, which is a merit that ought not to be lost sight of 
in estimating the originality of different competing schemes. 
Instead of l)eing a mere addition., as hitherto, Mr. Mackie makes 
the saloon an integral part of the ship, adding in the largest 
degree to its strength and safety. The upper portions of the 
main longitudinal girders are brought up above the maindeck, 
and l>oxcd in by the upper or promenade deck, thus forming a 
magnificent saloon 300 ft. long, 60 ft. wide, and 12 ft. in height. 
The longitudinal girders are in this way brought to 26 ft. depth 
of web, and give immense strength. These girders, as well as 
the bulkheads across the hulls, give also the capjicity of taking 
all the strains in the place of the plates, and relievo the torsions 
of the outer skin, which are so detrimental to the endurance of 
our present ships. 

At first sight, the friction of the water through the water- 
ways might seem an impediment to the propulsion. But on 
closer examination many of the difficulties vanish, particularly 
when the balance of results is struck. Thus the action of the 
tubes in releasing the head resistance is beneficial, in causing 
shorter throws of the water from the bows, and in giving 
direct force to the columns of water expellea, instead of a largo 
amotmt of force being lost by the laceral dispersion of the water 
from outside paddle-wheels. Some considerable discussion has 
arisen as to the necessity of running the following paddles at 
higher speed than the intake paddles ; but Mr. Mackie asserts 
that he gets the best results by working all the paddles together* 
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stroke for stroke, the paddles of all the wheels dipping into the 
stream together. In rough weather there will be this advantage, 
that the current passing through the tubes 'will be pretty uniform, 
and therefore the irregularity of wave-action, so formidable to 
ordinary steamers, will bo avoided. It would bo a mistake to 
suppose that in the Mackie vessel the waves have free access to 
the body of the vessed. Tlie waves are prevented from rushing 
into the tubes by the limited sptice that is left above their 
mouths — not more th«n from a few inches to a foot above the 
loml draught-line. The upper part of tlie waterway also is 
grated, to prevent the swallowing up of boats, if they were un- 
hapi)ily run in to at night or in a fog ; as also to prevent the 
entrance of any foreign bodies tliat may be floating in the sea. 

The time of working the engines, moreover, in the Channel 
jjassage being but little, if anything, over one hour for the 
voyage across, the eonsitleration of cost of working may be dis- 
missed, so far as tliis passage is concerned, in Anew of the more 
imperative essentials of the st/cadiness and comfort of the vessel. 
The fact, however, is that, on working out the resistances and 
spei'd upon tlie accepted rules, the results, both as to resistanca 
and speed, are highly favourable. 

Abirious designs for war-ships, river-boats, and canal-boats, 
have also lieen prepared by Mr. Mackie, with a view to ascer- 
taining the powers of speed and tlie resistance of tlio now 
form of hull under varying conditions of weiglit, draught, and 
size. The results in every case are highly satisfactory. It is 
probable, from the cautious and inquiring character of the 
inventor, tluit, had it not been for the antagonism of rival 
schemes, he miglit have waited longer and spent yet more time 
on Ids ri'searehes. But enough, he considers, has been done to 
justify the l)uilding of a trial ves.sel of 140 ft. length, 22 ft. beam, 
and 3 ft. draught, to settle the question of propulsion before 
going to the public for a company to carry out the invention 
with a view to commercial profits . — Abridged from the Illustrated 
London News. 


[coal in SARAWAK. 

A correspondent writes to the Times : “ In tlie Parliament- 
ary Keport on coal, 187t3, it is stated that the Coal exported to 
foreign countries has increased from 9,283,294 tons in I860 to 
13, 211, 961 tons in 1872, and it w'ill be instructive to notice 
what sources of supply may assist iu lessening this outflow, 
since the more coal that is available for steam and industrial 
pur})oses at homo, the better our manufacturers will bo able to 
maintain that command of foreign markets wldcli has Idtherto 
l)een regarded as the heritage of this country. While the New 
South Wales coal is meeting the demand in tlie southern 
hemisphoro, and a considerable portion of the coal used in 
North China and Japan is drawn from the latter country, large 
deposits of bituminous, anthracite, and caunel coal, have been 



THE TELIB-BOOX OF FACTS. 


54 

brought to light in Snrnurnk during the pant 12 montiift wiioro 
4 PxpIoring parties }iave been orgnnised by tho JRnjnli Brooke. 
There is now little <loiil)t that, sooner or later, Singapore, Hong 
Kong, the Malay Archipelago, and perhaps Galle, will 1>0 
supplied -wnth Sarawak coal of a quality to meet every require- 
ment for steam, gas, or otlier purposes. The Sarawak Govern- 
ment is now working a vein of coal for tho use of its own 
steamers a short distance up tho Sadong River, not far from tho 
sea ; this is inferior in quality and very easy of access. Near 
Mukah, on tho sea coast of the Mubin Residency, a vein of 
cannel coal of great thickness has been traced for a coitsiderablo 
distance, and been found cropping out in fourteen different 
places over an area of 20 miles. A vein of similar cannel has 
])ceii discovered up tho Rjijoiig river, which is navigable nearly 
200 miles for small steamer^ ; and many other outcrops of coal 
have been brought to light, of whicli that found in largo 
quantities at Silantek has proved iho most important. This 
latter, a steam coal stated to be equal to West Hartley, hasb(‘on 
raised, and tried at Singapore with remarkable results. This 
trial was made on board the steamship Agnes, fitted with 
ordinary compound .surface-condensing engines, tho diameters 
being 47^ in. in tin* high pres.suro and 25^ in. in tho low 
pressure cylinder, with a .stroke of 2 ft. 0 in. During tho 
hours the ves.sel was at full .speed at .sea the st(‘am was from 
50 lb. to 55 11). pressure in the boiler, and indicator cards 
taken every half-hour gave a mean horse-power of 33071 ; 
4,196 lb. of coal was weighed and consumed, giving an average 
of 762 lb. per hour, an equivalent of 2 lb. 6 oz. per indicated 
hor.se-power per hour ; the furnace refuse was 7j per cent, of 
coal con. sum ed ; the combu.stion M'as perfect, with a very little 
light grey smoko. Making tho usual allowances, it may be 
taken that less than 2 lb, per hor.so-power per hour would 
suffice on an ordinary voyage. The coal used was surface coal, 
and could hardly be expected to yield its full power. Tho crop 
of the main seam of this Silantek coal has been opened up for 
nearly two miles ; it runs from 4 to 5 ft. thick, and is available 
for surface working at a gentle angle. Quite lately coal of the 
same kind as tho al)ove has been found at tho mouth of the 
Sibuyan River, near tho sea, where it crops out of .six hills of a 
considerable size and has many faculties for working. Tho 
existence of these deposits, and their utilisfition through the 
medium of Chinese labour, can hardly fail to bo a matter of im- 
portance to our Eastern carrying trade, and all interested may 
hope that tho bad name attaching to Ea.stern coal will become 
a thing of tho past. There are few points in tho far ICast where 
it is more important to command an unfailing supply of steam 
fuel than at Singapore and the Straits of Sunda ; our China 
trade cannot fail to welcome its ])roduction, and tho newly pro- 
jected railways in Java will doubtless create a local demand for 
good coal w'hich at present it i.s difficult to meet.” 
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COAL CUTTINO. 

Mb. Firth has read to tbo British Association an interesting 
paper on the application of machine^ to Coal Cutting, giving a 
full description of the machine. It is driven hy compressed air, 
and works by “picking,” in a similar way to, though much more 
effectually than, the “ hand-pick ”at present in use. A youth of 
ordinary capacity can acquire, in a very short time, sufficient 
knowledge to undertake the duty of guiding one of those 
machines, which does the work of twelve men. It appears that 
with well-constructed rajichincry 40 to 60 per cent, of the steam 
power exerted can be given off in compressed air at a density of 
three atmospheres in the receiver, and that this ])ressuro is suf- 
ficient for the effectual and economical working of the machnes. 
It is calculated that the equivalent of a man’s power, exerted 
by the machine for a whole day, is obtaiiu'd at a cost of fuel of 
In addition to other benefits from the use of compressed 
air, the cooling effect from its discharge at each stroke of the 
piston, reducing the temperature of the niiiu‘, is found to be con- 
ducive to the comfort of those engaged in working, and, besides 
this, the ventilation is improved. Further, too, in the event of 
an explosion, the poisonous effect of after-damp or foul air 
generated can be mit igated ; and in case of fire the pipes can bo 
used for convoying water to the spot, and such use has actually 
been made of them. It was estimated that an allowance of 2c?. 
a ton would in three years liquidate the entire outlay for the 
machinery. 

The Nant-y-glo coal-cutting machine was described in a 
paper by Dr. Clapp. This machine is also driven by compre.ssed 
air, and acts by means of a series of rotating drills which perfo- 
rate the coal, at the .same time breaking dow'ii the divisions 
between tlie holes bored. 


THE ECONOMIC CONSUMPTION OF SMOKE. 

The operation, at Glasgow, of Messrs. T. & T. Vicars’s 
patent self-stoking smokeless furnace, which is perhaps a littlo 
better known in England than in Scotland, is thus spoken of in 
the Glasgow Herald : — It meets the case more thoroughly than 
any invention of a similar kind that has hitherto come under 
notice, and isas simple in construction ns it is efficient in operation. 
The coal is placed in a hopper, over the front part of the furnace, 
into which it falls in small quantities througli a couple of aper- 
turoi^j. It is not necessary to open the front door of the furnace, 
except to see how the fire is getting on, for by a simple mechani- 
cal readjustment the man in charge of the furnace may regulate 
the quantity almost to an ounce. As it is added to from above, 
the coal sinks down, and slides slowly inward until it reaches 
the bars forming the bottom of the furnace. These bars are 
acted upon by plungers, which carry them forward together. 
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•vrith their .layer of coal on the top, and then, an eccentric being” 
applied) every tliird bar in the §eries is brought back to receive 
a fresh supply. In this systematic and continuous way the 
furnace is fed with coal, which passes right through iu slow and 
CJJ.*?}" stages, the same quantity of fuel being at all times in 
extictly the same state. Coinbu.Mion is therefore perfect, the 
Muoko is burnt up. aud tlie wa.sto fuel is di.'scharged, in the form 
of clinker or slag, into the ash-pit. The works of whicli wo 
h;ive been .^peaking are those of Me.s'^rs. (’ruin, at Thornliebank. 
where upwards of thirty of tln^'P fnrnaees are in ojHTatioii, and 
others arc being croctvd with nil (liligciHT. 

KCOyOMW C'OXSUMITIOX OF tOAf.. 

The 31ancli(<ter .‘^(K‘iety for tlie Promotion of Scientific 
Industry have been engaged for some time in preparing an 
exhibition of appliances for the saving of fuel, to be held in Peel 
Park, Manchester. The exhibition i.s diviiled under eight 
classes, ^^ 2 . : — 

1. Appliances which may be adapted to exi'^ting furnaces, &c., 
whereby an improved combustion of fuel is secured, and a direct 
diminution of the quantity required is effect (‘d. 2. Appliances 

which may he adapted to exi.sting steam-boilers, &e., whereby 
tlic waste heat of Hue ga.ses. or of exhaust steam, is utilised. 
3. Appliances which may be adapted to existing steam-boilers, 
pipes, aud engines, whereby loss of lieat from radiation and con- 
duction is prevented. 4. New or improved furnaces (using 
solid, liquid, or gaseous fuel), boilers and engines of all descrip- 
tions, specially adapted for the saving of fuel. 5. Natural and 
artificial fuels of all kinds. G. Coal-cutting and peat-manufac- 
turing machine.s. 7. Domestic and other fire stoves, ranges, 
and apparatus of all kinds (using coal, gas, or other fuel) for 
cooking, or for warming rooms and buildings. 8. Miscellaneous. 
Afi far as c^in be judged, at tlie pre.sent stage of the arrange- 
ments, each of the above classes will be well represented. 

About 500 appliances of different classes were displayed 
in a wooden building, 260ft. by 60ft., with three annexes for 
largo exhibitors. The catalogue included some of the smallest 
aud simplest contrivances, as well a.s ponderous boilers and 
engines, with all the latest improvements that have been devised 
under the stimulus of incn'asing cost of fuel. It may bo stilted 
generally that the exhibition is not confined to novelties. It 
includes many comparatively old and well-known inventions. 
The aim of the promoter.s has been not so much to offer pre- 
miums or rewards to inventors, as to draw public attention to 
what has already been done in the required direction, and then 
to point out the path in which inventive skill may be most 
usefully exercised. 

In regard to the saving of fuel in manufactures, it is 
desired especially to bring under notice the advantages of high- 
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pressure I)oilers, for it is felt that steam as well as fuel lias 
heou wasted. The exhibition included a globe high-pressure 
boiler, sent by Messrs. Sanderson and Proctor, of Huddersfield ; 
a tubular boilei:, by Mr. Gr. Sinclair, of Leith, which is capable 
of working up to 3001b. to the square inch; and a fiO-horse 
Hood’s boiler, by the Patent Boiler Company, of Birmingham. 
Among other exhibits in this department are a 4-horse agricul- 
tural engine with spiral bar apparatus for securing greater 
economy in coal, by Messrs. Young Brothers, of Liverpool ; and 
> a patent grate or sorics of grates, for furnaces, by Messrs. 
Bolgano, Tedesco, and Co., of Prague. There were also a fuel 
economiser for railway locomotives, mechanical stokers, various 
machineiy for the cutting of coal and making of peat, and a 
largo number of other inventions with the same end in view. 
The wide range over whicli exhibitors extended was remarkable. 
On the one hand we find an excellent artificial fuel easily 
manufactured and roman ufacturod with the aid of silicate of 
soda and coal tar from the ashes and refuse of an ordinary fire, 
the discovery and patent of a bidy ; and on the other hand the 
drawing of a S('t of three furnaces, fixed one .above the other, 
for the purpose of consuming the smoke and of st'curing a 
more efficient use of fuel, contributed by an old Captain of the 
Koyal Navy. After ser\nng his country professionally for fifty 
years, he is desirous of rendering in his old age a further service 
if possible. 

The domestic department was well represented, and there was 
every imaginable contrivance for effecting a sa-vnug in the con- 
sumption of household coal. Dr. Crestadoro, the chief librarian 
of the Manchester Free Library, exhibited an ingenious self-feeil- 
ing grate. There wore abso stoves specially constructed for the 
burning of peat, a novel kind of shovel for feeding fires at tho 
Ijottom instead of from the top, and a largo number of improved 
house grates. The general tendency of tlio inventions in this 
direction is to lesseu the consumption by narrowing the area of 
the fire ; in some cases to shut it out of sight altogether. The 
model of an invention which p()s.sesses importance from a 
sanitary point of view was exhibited by Mr. Stott, of Halifax. 
This is a vcntihiting drain, by which tho noxious gases are not 
only destroyed but utilised by being consumed in the fires, with 
which tho drain is placed in direct communication by means of 
a pipe, which can bo turned off or on at will. A large number of 
drawings and models were shown. As far as possible tho various 
apparatus were in action. Suitable brickwork was provided 
for tho fire grates, and steam power for such of the exhibitors 
as required it. 


THE LIBOTTB SAFRTT CATCH. 

The Safety Catch of M. Libotte, which has found a wide 
application at tho collieries of Belgium and the North of Franco, 
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has proved its value at the colliery of “ Conception,” near Mont- 
sur-Marchienne, where the pit rope broke when drawing up the 
cage loaded with four tubs of cml. The Ciitch or parachute 
acted instantly, and forced its claws in the guiding beams 1*6 
centimetres deep, and after only sliding downwards ^ metre 
brought the cage to a stiindstill, and kept siispended a weight 
of 5,410 kilog., or 5^ tons, \iz. the cage 1,700 kilogs., 4 loaded 
tubs 1,960 kilogs. and 250 metres of wire rope 1,750 kilogs. 
This apparatus merits its reputation, and acts well when the 
rope breaks winding up, but is not reliable when going down. 


SUPPLY OF PBTIi01.EUM. 

The Tiiusvlllc (Pennsylvania) Herald reports that the old 
oil wells are falling olf rapidly, but now wells coming in appear 
to keep up the procluctiou. No new wells are started from the 
top of the ground, but no one can see the end of the fourth sand 
development. The Herald says: — “With present low prices the 
question of emplojdng petroleum as fuel is again agitiited. The 
latest intelligence upon the subjc'ct comes from Canada, where 
a man named Kelighine has been trying an experiment on a 
locomotive belonging to the Canada Southern Kailway, with an 
average consumption of 4 gallons per mile. The engine steamed 
quite freely, and made good time wnth a train of 30 cars. This 
would be about a barrel for every ten miles. The most simple 
contrivance for burning petroleum is either by means of a jet of 
sU‘am or compressed air passed at right angles over the orifice 
of a pipe in such a manner that the oil will bo sucked up and 
thrown into the furnace in the form of a fine spray, where, if 
properly adjusted, it will undergo perfect combustion. The 
cost of the apparatus is trifling. The whole point, it seems to 
us, turns upon cheapness, and as the market might go up rapidly 
with any marked increase of demand, there seems to be an in- 
disposition to try the experiment. There can bo little doubt 
that oil will be found in many parts of the country where at 
present it is not thought of, in which case a new and unlimited 
market for its utilisation as fuel would naturally follow.” A 
Californian paper states that oil has been found on the bank of 
the Paiaro river. 


THE PETROLEUM TRADJ:, 

It is proposed to form a company to lay a pipe from Petrolia 
to London, in the province of Ontario, Canada, for the convey- 
ance of oil, in consequence of the difficulty experienced in obtain- 
ing prompt deliveries by railway. As the two places are on a 
level, pumps will have to be erected at intervals of about 10 
miles to force the oil into the next pumping-place. The distance 
to be overcome is about 60 miles, and the cost is estimated at 
100,00 0 dollars. 
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BOCKETS FOB ASHANTEB. 

Wab rockets may bo said to bo portable artillery. In many 
positions, owing to difficulties of transport, the use of artillery 
in the ordinary manner is eitlier altogether impossible or, at 
best, very limited. The weight of a piece of ordnance and the 
violent recoil produced by the explosion of the charge of gun- 
powder will alwa^’s render the employment of a gun— even of 
the lightest description— more or less lalx)rious. The adoption, 
therefore, of a militaiy engine which^ without the drawbacks 
inherent to the gun would possess projectile power was a great 
desideratum. This want led Sir William Congreve to construct 
the war rocket, which, as he says, is ammunition without 
ordnance — the soul of artillery without the body. A war-rocket 
consists of a cylindrical metal case containing an inflammable 
composition. To one end of this case a hollow thimble-shaped 
iron head is attached, which may be filled either with gunpowder 
or carcass composition ; tlie other end is closed, with the excep- 
tion of one or more vents or holes to admit the escape of the gas 
from the ignited composition. The r(K*ket invented by Sir 
William Congreve, as well as the improved pattern subsequently 
introduced by General Boxer, was fitted with a stick or long 
wooden rod, attached to its base ; this served to keep it steady 
in flight. But rockets of this description were superseded in 
1867 by the Halo rocket, in which the stick is dispensed with 
and rendered unnecessary by a contrivance for giving rotatory 
motion to the case during its flight. The iron case of the Hal© 
rocket is manufactured from a kind of semi-steel known as Atlas 
metal. The sheet of metal is first formed into a hollow cylinder 
with lapped edges, then rivetted and brazed at the longitudinal 
joint ; the cast iron hollow head, the hollow being filled up with 
wood, is then rivetted on to one extremity of the cylinder. The 
inside of the case is corrugated in three places to give it a better 
liokl on the composition, and the latter is separated from the 
head Ijy a di.se of millboard. The composition consists of tho 
elements of gunpow'der, but tho proportions are sucli that W'hen 
ignited it Imriis fiercely instead of exploding. 

In the nine-pninder rocket now in use against the Ashantoes 
tho composition consists of 60 parts saltpetre, 12 parts sulphur, 
and 19 parts cliareoal, whereas that of gunpowder is— saltpetre 
75, sulphur 10, charcoal 15. Tho composition is iiitrodneed into 
tlio case in successive pellets, and pressed by liydr<iulic pow'cr 
into a solid column, W’bich is afterwards bored out in a cone for 
about two-thirds its length; in tho nine-pounder rocket this 
hollow cone in the centre of tli© composition is about 7iin. in 
length, leaving a solid column of composition about l^in. in 
thickness between the inner extremity of the cone and tho mill- 
board disc. The rocket owes its projectile power mainly to the 
presence of this cone or cavity in the inside. If tlic compo.sition 
were solid throughout, only a small surface would ignite, and 
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tlio rocket would in th«'it caso simply bum like a squib until a 
considerable portion of it Imd been consumed. But the interior 
cavity causes a largo surface of composition to be ignited the 
moment the rocket is fired ; the gas is thus generated within the 
case more rapidly than it can escape through the holes or vents 
in the base, and the result is a great pressure acting in all direc- 
tions inside the rocket. The pressure on the siilos mutually 
balance one another ; but as the pressure on the tail is relieved 
by the e.scape of the gas, that on the head is greater than that 
on the base; consequently, the rocket moves forward in tho 
direction of the greatest pressure. In fact, tho force which 
produces motion in the rocket is somewhat similiarto that which 
produces recoil in a gun ; but whereas recoil is a retarded 
motion due to a sudden impulse which ceases when the projectile 
has left the muzzle, the flight of a rocket is an accelerated motion 
duo to a con.stant force which acts until the composition has 
burnt out. 

The rocket was first introduced into tho British service in 
1806, strictly as an incendiary projectile. At this period tho 
only means of honiharding and burning towns and shipping was 
by mortar fire, for although shidls were fired from howitzers 
with small (‘barges about 1700, it was not until 1822 that 
General Paixhans pointed out the proper use of shell-guns for 
horizontal fire. In the early part of this centnr}% therefore, 
bombardments w(*re effected by discharging either common shells 
or carcasse.s — projectiles filled with inflammable composition — 
from comparatively ponderous pii‘ces of ordnance, such as ItS- 
inch, 10-inch, and 8-ineh mortars. The 10-ineh sea service 
mortar W(‘ighed over 50cwt., and fired a sidierical carcass-shell 
of 10511)., filled with about seven rounds of composition. Tho 
latter was ignited by tlio discharge of the pi(‘CO and burnt very 
fiercely for about nine minute.s, the flames issuing from tlireo 
vents. This projectile, therefore, on falling among combiLstiblo 
material produced a conflagration, but such was tho force' of its 
de.scent from tho height to which it had been thrown by tho 
mortar, that, on falling upon a building, it freqmmtly went 
through the roof and all the floors of the house until it idti- 
mately buried itself in the cellar, where there was nothing combus- 
tible. The 32-pmiider rocket, on tlio other hand, also eoiitainod 
al>out seven pounds of carcass composition in its head, but was 
alxmt one third of the weight of tlie 10-ineh shell. It could be 
easily carried by one man, and discharged by means of a tulio of 
a simple and light construction. Moreover, it would range (‘ven 
further than the 10-inch shell, and, owing to its comjiarativo 
lightness and shape, would lodge somi‘where inside tho body of 
tlie house it strmjk; it was therefore more likely to cause a con- 
flagration. Rockets appear to have been first used by us in tho 
bombardment of Boulogne in 1806, when 200 rockets were dis- 
charged and the town set on fire in many places without tho 
slightest opposition or loss being incurred by tho attacking party. 
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They wore subsequently used with great effect during the siege 
of Flushing. 

But although Sir William Congreve’s first idea was an in- 
cendiary projectile which was to bo tlirown in large numbers 
from boats into a seaport town or a harbour crowded with 
shipping, the system gradually expanded until it comprehended 
military as well as naval operations. The 32-pounder rocket 
was after a time abolished, and 24-pounders, 12-pounders, and 
6-poiinders introduced, and in 1813 rocket troops of Royal 
Artillery w'ere formed. The service rendered liy the rocket 
detachments attached to the Allied Army at Leipsic is a matter 
of history. In tolling the story of the battle Sir Edward Oust 
says that the destructive effects of the flights of rockets was so 
fearful, that a whole brigade surrendered .after being a few 
minutes under their fire. But this 'was by no means the first 
occasion on which rockets were used against troops. They had 
long been known to and used by Eastern Powers, and Tippoo 
Sail) taught us the value of the rocket as a projectile during the 
siege of Soring.-ipatain in 17^9, wdien the Britisli troops .are said 
to have suffered more from the enemy's rockets than from shells 
or any other weapon. 

Thus by degrees the rockets was gener.ally adopted as an 
engine of 'svar both for naval and military purposes, and gradu- 
ally its original object came to bo lost sight of. Carca8s-rocket.s 
went out of fashion, and shell-rockets were introduced with 
time fuses and all the piirapherncilia for boring them. The cast- 
iron head of the rocket was fitted with a fuse, next the composi- 
tion and a snuill hole in the apex for the insertion of the burst- 
ing charge, through which the boring machine — somewhat 
similar to a bit and brace — was introduced when it was required 
to bore into the fuse composition. When the rocket was to act 
as a shell, the screw plug in the apex was removed and the fuse 
composition bored into for a depth corresponding to the distance 
at which the shell was required to burst; the bursting charge 
was then poured in and the screw-plug replaced. Now this 
operation was a work of time, and tho service of the rocket was 
proportionally delayed. Moreover, tho shell-head, even of tho 
largest sized rocket, the 24-poundor, only conttiined about 9oz. 
of gunpowder, while that of the 12-poundcr did not hold half 
that quantity. These considerations led the Ordnance Select 
Committee in 1866 to recommend that the use of war rockets as 
shells bo discontinued, and when Hale’s rockets were introduced 
in the follomng year, the hollow in the cast-iron head was 
simply plugged up with a piece of oak. In fact, as at present 
manufactured, tho rocket as a man-killing projectile acts mainly 
as a shot, while its incendiary powers are confined to the flames 
which issue from its tail — that is, to the burning of the rocket 
composition, which only lasts a few seconds. We readily join 
“with Sir Samuel Baker in deprecating this arrangement. This 
form of artillery appears to us to have neither soul nor body. 
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We by no means -wisli to reintroduce fuses and thus complicate 
the service of rockets, but we think the piece of wood in the 
head might bo advantageously rephico<l by gunpowder or, per- 
haps, by a more powerful explosive — picric powder, for instjince. 
The wood is a perfectly inert substance and is of no value what- 
ever, whereas the gunpowder would, at any rate, blow the cast 
iron head to pieces when the composition liad burnt out, and 
might thus cause some destruction. But the modification wo 
should like best would be a return to our first love. We have 
introduced rifled guns without adopting a .special incendiary 
protectile (common shells excepted), and it seems to us that 
rockets might be made to undertake this role. Thus the primar}»- 
object of Sir William Congreve would bo kept in Auew. Pos- 
sibly, even the principle of the rocket may bo successfully 
appliwl to the transmission of torpedoes either under watf'r or 
througli tlic air, Imt in any case the destructive powers of the 
engine should not solely depend on its motive power. Sir 
S.imucl Baker appears to have just cause of complaint when ho 
points to the non-incendiary powers of tin' Halo rock('ts used by 
him ; and although the rockets supplied to tlio Gold Coast ex- 
peditionary force ai)penr to have actwl well in a man-killing 
sense, still Sir Garnet Wolseley would undoubtedly find loss diffi- 
culty in setting fire to Coomassio if these engines had a carcass 
head instead of a wooden one. Tunes. 


NKW SAFKTT-LAMI'S TOR MINKS. 

At a meeting of the North Stiffordshiro Institute of Mining 
and Mechanical Engineers, Mr. Teale, of Manchester, laid 
before the members a new safety* lamp. H(* explained that 
while the lamps at present in u&(‘ w’ere imperfect as to illumi- 
nating pow'er, and w’cro ca.sily bimpered with, the lamp he pro- 
duced gave double tin* light, could not gid out of order, was 
more economical than the ordinary lamps in use, and could not 
1)0 tampered with by w'orkmcn. lie lighted a lamp and showed 
that it could not be unlocked without being extinguifahod ; at the 
same time, the screw used for unfastening it ri'gulati'd the light. 
The lamp was less likely to get out of order than other lamps, 
because a sponge was satur.ited with oil and the wick was 
tittached to it, all superfluous oil being poured emt before en- 
trusting the minor with the lamp. Mr. Oswald, of Ilarecastle, 
then introduced a lock for safety-lamps, patented by Messrs. 
Craig and Bidder. The ordinary lamps, he explained, are used, 
but they are made to be self-locking, and can only bo unfastened 
by a powerful magnet, which is kept in a strong box under lock 
and key, under the charge of one man in each pit. By this 
means much saving of time is effected in lighting lamps^ and 
lamps can only be opened in the place of safety where the 
magnet is kept. Mr. Oswald said the lock he showed had boon 
tos^ in the Harecastle Colliery three years. Mr. Toalo said 
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Ills had also be(^n thoroughly tested. There was a sliort dis- 
cussion, to be renewed at the next meeting of the Institute, as 
to the merits of both attempts to secure the safety of miners. 
No resolution was passed, but the magnetic lock seemed to be 
greatly favoured. — Times. 


Windham’s heated air engine. 

At a meeting of the Institution of Mechanical Engineers 
a paper lias been read “ On Wenham’s Heated Air Engine,” by 
Mr. Conrad W. Cooke, of London. Of the many attempts 
that have previously been made to employ the expansion of 
heated air for producing motive power, the most important in 
practicjil results were tliose of »Stirling and Ericsson, in each of 
which the air was heated in a closed vessel over a tire. But the 
low-conducting power of air rendered this a very imperfect mode 
of heating it, and the extensive repairs necessitated by the 
burning out of the bottom of the heating vessel caused Stirling’ sr 
engine to bo abandonc'd after having driven the work of a 
foundry for throe years. In Cayley’s healed air engine, which 
was a previous invention, the fire was enclosed in an air-tight 
chamber, and the air for Avorking the engine was pumped in 
partly below the fire for supporting combustion, and partly 
above the fire, mixing w'ith the products of combustion, the 
whole of which was passed through the engine ; this plan has an 
important advantage in the direct mode by which the air is 
heated. In Wenhnm’s engine the same principle is employed, 
with the distinctive feature that no separate air-pump is em- 
ployed for compressing the air, this being effected at the top of 
tho working cylinder by increasing the clearance space and 
making use of the cushioning for the purpose. The engine has 
a single-acting vertical cylinder, the upstroke being made by 
the pressure of tho healed air below tho piston, and the engine is 
carried through tho downslroke by the flywheel. The external 
cold air, admitted by an inlet valve into tho top of tho cylinder 
during the downstroke, is compressed during the first half of 
the upstroke, and is then delivered during the remaining half 
stroke through a weighted valve into tho furnace chamber ; the 
delivery passage is divided into two branches, one conveying a 
small portion of tho air beneath tho firegrate for maintaining 
tho combustion, while tho greater part of the air is conveyed by 
the other passage into the upper portion of the furnace 
chamber above the fire. A swing valve at the junction of tho 
two branch air-passages determines tho relative proportion of air 
delivered through each, and this valve being controlled by tho 
governor of tho engine, regulates the supply of air to the fire, 
and consequently the combustion of fuel, cxjictly in proportion 
to the work done by tho engine. From tho furnace chamber tho 
heated air, mixed with the products of combustion, is admitted 
by a lifting valve into the bottom of the working cylinder during 
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the upstroke, and in the downstroke it is discharged into the 
atmosphere through an exhaust valve, these two valves being 
opened alternately by a cam on the flywheel shaft, and closed by 
a spring. The furnace chamber is of cylindrical shape, lined 
witn a thick wall of firebrick containing a number of highly 
heated verticiil flues, through which the products of combustion 
pass, causing a perfect combustion of smoko ; the central part 
of the furnace is filled from the top with a charge of fuel suffi- 
cient to last throughout a day’s working, and the furnace is then 
closed air-tight both at top and l)Ottom. The working surface 
of the cylinder is protected from exposure to the heated air and 
products of combustion by a protecting drum below the piston, 
adopted from previous air engines, which nearly fills the dia- 
meter of the cylinder, and is of greater length than the stroke of 
the piston ; and any dust entering the cylinder is Mown out at 
the exhaust from the bottom. The piston is lubricated with a 
dry plurabjigo powder, and in practice the cylinder is found to 
maintain a good working face, and to be as durable as those of 
steam engines. This air (‘ngine has proved very successful for 
cases where a small amount of power is rcquiretl, and has the 
advantage of working for bnig periods without requiring atten- 
tion either for firing or for the engine, and with freedom from 
the risk of erplo.sion or fire attending the use of a steam engine. 
— Engineering, 


MODERX STEEL. 

The President of the Section of Mechanical Science of the 
British Associ.ntion, Mr. W. II. Barlow, took for the staple of his 
opening fiddrcss Modern Steel, a material which, though of com- 
paratively recent origin, has already become an important 
industry, and the influence of which in the future ho considers 
destined to vie in impjrtanco with that resulting from the intro- 
duction of iron. Seventeen years ago the movement was com- 
menced by Mr. Bessemer, who read a paper on the subject at 
the Cheltenham meeting of the Association, and subsequently 
further important steps were taken in the production and treat- 
ment of steel by Dr. Siemens, Sir Joseph Whitworth, and others. 
The question was raised, “Wliat is steel?” and, simple as the 
question seems, there was no ready reply. We now, have 
“ Bessemer steel,” “puddled steel,” and “homogeneous iron” — 
terms which themselves indicate the uncertainty attaching to 
the quality and properties of the new material. In 1860, ac- 
cording to the Jury Reports of the Exldbition of 1861, the total 
annual production of steel in Great Britain was 60,000 tons. 
At the present time the Bessemer process alone supplies upwards 
of 600,000 tons, the Siemens works at Landore 200,000 tons, 
besides further quantities miido by his process at other works. 
This new material is now largely in use for rails and wheel 
tire8» the duration of steel rails being variously estimated at 
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from three to six times that of iron rails. Steel is used for 
ships’ plates and for the lining of the heaviest guns, whilst Sir 
Joseph Whitworth and E^pp make guns entirely of steel, though 
for these piirposes the metal is of different quality and differently 
treated in order that it may withstand the enormous concussions 
to which it is subjected. Steel, again, is used for railway axles, 
crank axles for engines, in boilers, in piston-rods, in carriage 
springs, and for many other purposes. Notwithstanding these 
various employments of steel, there has been, and still is, a 
difficulty in applying it to engineering structures in this country. 
It was to this point the President drew special attention. 

A Committee of the Institution of Civil Engineers conducted 
a series of experiments in 1868, and much valuable information 
was thus obtained. As for the “mild steels ” of the Bessemer 
and Siemens-Martin processes, it may be taken as a result that 
this material is capable of bearing a strain of 8 tons to the inch, 
instead of 5 tons to the inch, estimated for like purposes in iron. 
Taking the ordinary form of open wrought -iron detached girders, 
the limiting span in iron, with 5 tons to the inch, is al^out 600 ft. ; 
it follows that a similar steel girder capable of bearing 8 tons 
to the inch would have a theoretical limiting span of 960 ft., 
practically 900 ft. Take the case of the Menai Bridge, a work 
erected when the application of wrought iron to engineering 
works was in its infancy, and when wrought iron was the only 
available material for such a purpose ; if this work had now to 
be constructed, and an open girder of steel were adopted in the 
place of plate iron, the weight of metal would be little more 
than one-third of that used, and the cost and time of erection 
would be materially reduced. The question then arises, why is 
it that, with all these obvious advantages, steel is not more 
largely adopted? The reason is twofold: 1st, There is a want 
of confidence as to the trustworthiness of steel, in regard to its 
toughness^ and its power to resist fracture from sudden strain ; 
and 2nd, Steel is produced of various qualities, and we do not 
possess the means without elaborate testing of knowing whether 
the material presented to us is of the required quality for struc- 
tural purposes; and involved in this is the fact that in the 
regulations of the Board of Trade, although rules are laid down 
for the employment of cast and wrought iron, steel has not up 
to the present time been recognized. No doubt some of the 
steel produced is what is termed “ cold short,” that is, brittle. 
Irregularity arises mainly from the difference of the chemical 
constituents and the various processes adopted by different 
makers. Be this, however, as it may, the Bessemer process, 
carefully conducted "with ores and metal of suitable chemical 
constituents, produces a quality certain and regular in its results. 
The same may be said of the Siemens’ process, though there is 
not the same necessity for purity in the ore or metal, and tests 
can be applied during the process of manufacture which ensure 

B 
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regularity in the material turned out. Sir Joseph Whitworth 
employs intense pressure on the metal while in a fluid state, 
thus squeezing out the air-cells, and producing large and per- 
fect castings of great ductility. 

Chemistry aids us but little, if at all, as a test for the quality 
of steel ; and it is on mechanical tests we must rely, and these 
engineers may apply for themselves ; but such tests are not of 
a character whic^ affords sufficient criterion that the metal 
possesses that degree of toughness which is necessary to resist 
the action of sudden strains. But assuming the tests and mode 
of testing satisffictory, and the metal of right quality, the 
Government Inspector must be satisfied ; but how is he to be 
satisfied before he gives his certificate that the structure is safe 
for public traffic ? If distinct evidence could be adduced that 
the metal for a bridge was of a quality which would bear 8 tons 
to the inch with as much safety as common iron can bear tons, 
no doubt the Board of Trade would make suitiible provision for 
the use of such material. But the difficulty lies in the want of 
something by which the quality ma^^ be rtdied on by others than 
those by whom it is made. The first step is therefore to put 
testing on a systematic and satisfactory basis, and next to es- 
tablish some means by which the nudal when tested can have 
its quality indicated so as to bo practically relied on. 

The President entered into valuable technical details in 
regard to these matters, adding, ** All these materials are called 
steel, and have the same external appearance ; but possessing, 
as they do. such a range of strength and such a variation in 
ductility, it becomes absolutely essential that there should be 
some classificiition or means of knowing the resj)ective qualities 
among them. The want of such classification ciists an air of 
uncerbiinty over the wliolo que.stion of steel, and impinles its 
application. To this w'ant of knowledge is to be ascribed tho 
circumsUince that many professional men regard tho material 
as altogether unreliable ; wdiilo large consumers of steel, in con- 
sequence of the uiicertiiinty of the quality they buy in tho 
market, seek to esbihlish works on their own prt'mises and make 
their own steel. This step has already been tfikeii by one of tho 
lirge railw'ay companies, anti is contemplated by one of the 
principal constructive departments of the Government. Not 
only is a large and useful field for tho employment of sU el prac- 
tically closed, hut the progress of improvement in engineering 
structures is impetled both in this country and in other parts of 
the world where English engineers are engaged ; for, in conse- 
quence of the impediments to its emplo,>Tnont in England, very 
few English engineers turn their attention to tlie use of steel. 
They are accustomed to make their designs for iron, and when 
engaged in works abroad where the Board of Trade rules do not 
apply, they continue for tho most part to send out the old- 
fashioned ponderous girders of common iron, in cases where tlie 
freight and difficulties of carriage make it extremely desirable 
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that structures of loss weight and more easy of transport should 
be employed. 

“ In conclusion,” the President said, “ we possess in steel a 
material which has been proved, by the numerous uses to which 
it is applied, to be of great capability and value. We know 
that it is used for structural purposes in other countries, as, for 
example, in the Illinois and St. Louis Bridge, in America — a 
bridge of three arches, each 600 feet span ; ytjt in this country, 
where ‘ Modern Steel ’ has originated and has been brought to 
its present state of perfection, we are obstructed by some de- 
ficiency in our own arrangements, and by the absence of suitable 
regulations from the Board of Trade, from making use of it in 
engineering works.” 

THE NEW STEEL AND IHON WORKS AT SHEFFIELD. 

Of the new works of Messrs. Brown, Bayley, and Dixon, Atter- 
cliffb, Sheffield, some additional facts are given in a somewhat 
discursive article published by the Sheffield Telegraj^h. From 
this source we learn that the works cover scjme lo acres, to 
which we may add that the firm have thouglit fit to purchase as 
much more on the opposite side of the railway and canal which 
skirt their works. The rail mill is about 400 ft. in length, 
some 50 ft. in height, and is of proportionate breadth. This is 
filled with suit^ible powerful mills an<l machinery, tlie engines 
hiiving })cen produced by the Buttcrley Company, Buttt'rley, 
tind Walker, Eaton, and Co., Sheffield. Something like 4,000 
tons of steel rails per montli can be rolled in tliis mill, the firm 
haAung already some good orders on hand. The two saws for 
cutting off the rail entls, planing, double-punching machines, 
the cogging mill, and the 80 horse-power engine for working 
tile last-named, are by various makers, and tliero is also a roll- 
turning machine, made by Messrs. George Thompson and Co. 
In the rail mill there are altogeth(‘r seven boiliTS and fourteen 
furnaces. There are, as well, rolling mills for steel boilerplates, 
and a spt'cial train of rolls for the firm’s particular make of 
steel. The article then proceeds to state that the Bessemor- 
houso is capable of producing 2,000 tons per week, to which end 
there are 4 converters (6 tons each), 12 cupolas, 6 hydraulic 
cranes, and a pair of hydraulic pumps to w'ork the accumulator 
and the cranes. The blo'wing engines used in this process have 
steam cylinders 40 in. diameter and 5 ft. stroke, and blowing 
cylinders 60 in. in diameter. The Bessemer-house is next the 
rail mill, whence the finished articles are delivered direct on to 
the rails, a locomotive being owned and employed by the firm 
for shunting purposes, so that there is every convenience in this 
respect. There is also a tyre mill equal to the production of 
about 1,000 finished tyres per week, the mill itself being of very 
large dimensions — 170 ft. by 130 ft. In it there is a mill and 
engine by Collier and Co., Manchester, and one by Galloway 
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and Co. The four steam hammers are tlie work of Thwaites 
and Carbutt, Bradford, and Davy Brothers and Co., Sheffield, 
two of 8 tons by the former, and two of 6 tons by the latter. 
The spring-shop is described as an exceedingly ^e one, as 
indeed it is. Its one roof covers an area 386 ft. by 136 ft., with 
an elevation of 34 ft. Under this are carried on the rolling, 
forging, fitting, and other operations proper to such a place. 
The steel rolling mill therein is by Messrs. Davy Brothers and 
Co., Sheffield. There are also 15 furnaces, 16 water tanks (with 
a total capacity of 80,000 gallons), and 96 fitting-places. All 
kinds of railway-springs are made, and notably the conical ones 
invented by Sir John Brown. Besides these there are departments 
specially devoted to the smiths (this one has 60 fires blown by 
three Lloyd fans, which are in turn driven by three engines), 
the founders, buffer makers, axle makers, carpenters and engi- 
neers. To these must be added the spfice devoted to the draughts- 
men’s offices, and the general offices of the concern. In the 
buffer shop are 5 steam hammers, chiofiy used in forging 
buffer plungers. The axle shop contjuns three double-action 
hammers, ^varying from 50 cwt to 4 tons. The engineers’ shop 
is fitted up in the usual way, but on a very largo and compre- 
hensive scale. 


THB FIRST GUN OF THE GREAT CIVIL WAR. 

A CURIOUS instance of the correction of a current historical error 
by careful inquiry comes to us from the United States. It had 
been generally thought that the First Gun of the great Civil 
War was that fired on Fort Sumter ; while other accounts have 
given the doubtful honour to a battery at Pensacola Harlxjur, 
in Florida, where Admiral Porter, then but a lieutenant, distin- 
guished himself by reinforcing the United States’ garrison with 
extraordinary Angour and promptitude before the actual outbreak 
of the war. But the War Department at Washington has ascer- 
tained on clear evidence that the original overt act of hostility 
was committed at the then very little known city of Vicksburg, 
on the Mississippi, where an attempt was made, some days before 
the Charlestown and Pensacola affiiirs, to stop a small steamer 
passing down the stream with stores on board belonging to the 
Federal Government. As the armament of the place at that 
time consisted of but one four-pounder, the property of the 
city, and intended for salutes, it is not surprising that the 
steamer went by unhurt ; and the circumstances had been al- 
most forgotten in the greater events of which Vicksburg was 
the scene, until late inquiries revived the memory of them. 
The gun was brought away when the works of Pemberton were 
dismantled after his surrender to Grant in 1863, and was lately 
found in the Ordnance Stores at Washington, whence the Presi- 
dent has directed it to be sent to West Point, and presented to 
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the Academy as a public memorial of the triumph of the cause 
against which it was used for the first act of defiance . — Fall Mall 
Gazette, 


, IMPBOVED lEOK. 

Among the various expedients for improving the quality of Iron 
contaminated with phosphorus, one that has been often proposed 
is the use of the fluor spar in the puddling process. But the 
beneficial results said to have been derived from this addition 
have not, on more extended experience, been hitherto sustained. 
At the Bowling Ironworks, however, and also at some other 
works, a process called the Henderson process, for the improve- 
ment of the quality of inferior iron by the addition of fluorine 
in the puddling, is sjiid to have given very satisfactory results. 
By its aid cinder pig, it is stated, may be puddled into wrought 
iron of high quality. 


A WKOUGHT-IBON OBSEBVATOEY. 

A PAPER has been read to the Institution of Mechanical 
En^neers, describing “ A Wrought-iron Construction of Obser- 
vatory for Maintaining Equality of Internal and External Tem- 
perature,” by Mr. Charles Clement Walker, of Donnington. 
The object of this construction of observatory is to obtain uni- 
formity between the temperatures of the internal and external 
air, so as to prevent the accuracy of observation with the tele- 
scope from being impaired by currents of air of different densities, 
such as occur when a difference of temperature exists in the 
surrounding air. For this purpose the walls of the building as 
well as the roof are constructed entirely of thin sheet iron ; and 
have consequently the advantage of parting with their heat very 
rapidly, instead of retaining the day’s heat for a long period 
after simset, as is the case with thick walls of masonry or brick- 
work. The result is found to be that the internal temperature 
after sunset is maintained cither exactly coincident with the 
external temperature or within less than one degree of differ- 
ence, whether the external temperature happen to be falling or 
rising during the night. The observatory is consequently ready 
at once for use in the evening, without the usual delay before 
the heat of the day has been dispersed and the interior of the 
building has become cooled down to the temperature of the 
external air. Suitable doors are provided in the flat and sloping 
parts of the roof, and in the side walls, giving a complete range 
of observation from the zenith to the horizon ; and the whole 
building, including the sides, is mounted upon rollers rrmning 
on a circular rail, and is rotated with the greatest ease by means 
of a hand-winch and pinion, gearing into teeth cast on the rail. 
The height of the building is less than in the ordinary construc- 
tion, where the top only is made to revolve upon the walls, and 
where the telescope has accordingly to be centred above the 
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lerol of the walls for ohtaininpj horizon views ; and an octagonal 
shape is adopted for Jldvant^^go of construction and appearance 
in wrought-iron. The telescope is niountt'd on a central pillar, 
bolted down upon a stone and brick pier, which is isolated from 
the joists and boards of the floor, so that the telescope is kept 
entirely free from vibration. 


KRTTPp’s 12-in. coast GUN. 


The 30j-centimetre (12-in.) gun, mounted on a carriage for 
coast defence, was exhibited in the Krupp Pavilion of the Vienna 
Exhibition. The following are its principal dimensions : 


Calibre 12-007 in. 

Length of gun 21-982 ft. 

„ bore 18-930 „ 

Weight of gun with wedge . . . 36*6 tons 

The gun has 72 parallel grooves, with T771 in. width of 


bands, and a uniform twist of 71-477 ft. in length : 


The weight of charged steel shell is . 

„ „ charge (prismatic powder, 

Initial velocity .... 

Weight of common charged shell 

charge (prismatic powder) 
Initial velocity .... 


6.)! -2 lb. 
132- 
1525 ft. 
565 11). 

no „ 

1508 ft. 


The carriage is intended for earth parapets 6 ft. 3 in. high, 
and has a height of 7 ft. 8 in. To check the recoil an hydraulic 
buffer is used. The running out of the gun after disc-harge is 
self-acting. 

The ])rojectile is lifted by moans of a movable crano with 
windlass, which is arranged on the right-hand side of the slide, 
and brought on to the bottom of the gun. The elevation, 
ranging from 4-17 deg. to —7 deg., is effected by means of a 
toothed elevating arc on the upper part of the carriage. For 
training, the end of the slide is provided with a chain gear. 
By this apparatus the gun can be very easily and quickly 
served. To run in the gun, a rope windla.ss may he placed, if 
necessary, on each side of the slide behind. 

The weight of the carriage is . . . .5-650 tons 

„ „ slide 15*350 „ 

Total . . . . 21-000 „ 


A 12-in. gun of thi.s class was tried in February last, in 
the presence of a commission of Prussian and Austrian officers, 
with 5 rounds of 44 lb. of prismatic powder 


7 88 
6 „ no 

207 „ 132 

6 „ 143 


>» >» 
»» >» 

»f »» 

t* I* 
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The projectiles were solid shot, weighing from 660 to 671 lb. 
The gun after this trial was found uninjured, except for some 
slight channelling in the chaml)er. The carriage was also un- 
injured excepting a very trifling crushing of the points of the 
wedge rails in the guides of the slide. 

THE 35-ton steam hammer. 

On a vacant piece of ground to the south of the Koyal Gun 
Factories in Woolwich Arsenal, is the framework of three large 
iron structures, which, when finished, will form a very import- 
ant addition to the gun factories ; one of them will contain a 
35-ton Steam Hammer; another will be fitted as a rolling 
mill ; whilst the third will form a boiler house. The building 
for the steam hammer will bo 150 ft. long by 100 ft. wide ; the 
rolling mill will be of the sjime dimensions; and the boiler 
house will be 100 ft. square. The steam hammer, when erected, 
will be one of the largest and most powerful yet constructed, 
and it of course necessitates a special arrangement for the bed 
plates— for there are several — of the anvil block and their foun- 
dations. The whole of these are of a very massive and solid 
character, and consist in the first place of a hundred 12-in. 
square timbi^r piles, arranged at equal distances apart in the 
form of a square, 30 ft. by 30 ft. Around and between the piles 
for a depth of 4 ft from the heads is a bed of concrete, which 
extends several feet beyond them on each side. Upon the piles 
is laid a cast-iron plate 11 in. thick, and weighing 164 tons. 
This plate is in three portions, and is put together with joggle 
joints. On this plate is a double layer of 12-in. oak baulks, the 
upper layer being placed at right angles to the lower one. Upon 
these oak baulks comes a second plate of cast-iron 10 in. thick, 
and weighing 121 tons. This plate is cast in two pieces, and 
covers an area of 27 ft. by 27 ft. Then comes a 2-ft. thickness 
of oak timber, consisting of baulks placed with the grain verti- 
cally or end on, the collection of baulks being held together by 
an iron strap 6 in. deep by 2 in. thick. These baulks carry a 
third cast-iron plate 12 in. thick by 24 ft. square, and weighing 
116 tons. Upon this will come a fourth plate, 12 in. thick by 
22 ft. square, and weighing 100 tons, a thin packing of oak, just 
sufficient to prevent contact, being interposed between the two 
plates. On the top of the last plate will come another thin oak 
packing, and then the round anvil block, which weighs 102 tons, 
and is 3 ft. 4^ in. deep, 15 feet in diameter at the base, tapering 
to 12 ft. at the t.op. Upon this will come a cylindrical cast 
block, 2 ft. 8 in. deep and 12 feet in diameter, which will weigh 
between 60 and 70 tons, and will carry the movable anvil blocks, 
which will be of various sizes to suit the work to be done. — 
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HOBBDB IRON WORKS. 

The Hoerde Iron Works, near Dortmund, in Westphalia, 
were the first large works erected in North Germany after a 
Scotch pattern, and founded in 1852, with a capital of 300,000^. 
by a joint-stock company, and this has gradually increased to 
600,000/. as the works became more and more extended. With 
this outlay, iron works, confciining blast furnaces, forges and 
steel works, collieries and iron mines, have been acquired, valued 
June 30, 1872, at 1,283,700/., of which sum, however, over 
450,000/. hsive been refundeil, so that tlie company’s property 
stands only charged with a value of 888,400/. in their books. 
The works contiin 8 blast furnaces, which will produce alK)ut 
62,000 tons of pig iron annually ; one of them has been in bbist 
for twenty years without interruption. Three furnaces produce 
Bessemer-steel iron exclusively from a mixture of carbonates, 
brown and red hematites, with 42 per cent, of limestont*, and 
about 1-5 ton of coke per 1 ton of Besst'mer pig, whilst for white 
forgo pig the quantity of coke consumed is from 1-2 to I S per 
ton. The iron ores are derived from a great many lociilities 
besides those from the company’s mines, and a well -furnished 
chemical laboratory has plenty to do in investigating tlie quidi- 
ties of all the ores and the iron and slag produced. The blast 
is provided by 2 horizontal engines of 96 in. diameter and 6 ft. 
stroke, 2 direct-acting vertical, and a colossal Hentschel beam 
engine. The forge and mill of Ilermannshutte produce princi- 
pally rails, tyres, heavy X girder iron for bridges and 
architectural structures. The tr.iin of rolls for rails and hea\’y 
irons is three high, and is driven by an SOO-horse power engine, 
whilst the tyres are rolled without welding, between vertiwil 
rollers. A speciality of the works are wrought-iron disc wheels 
for railway carriages, which are made by a combined process of 
rolling and hammering, and are turned out in considerable 
quantities. 

The Bessemer steel works are stated to contfiin four converters 
after the English principle, and produce about 15,000 tons of 
steel per annum. The works have always paid a dividend to 
the shareholders, though they had to pass through a very Iwid 
business period, and the average return has been 8‘5 per cent. 
The annual consumption of coal is about 350,000 tons, of which 
quantity more than one-half are raised in the mines of the 
Company. 


ENGLISH WATCH-WORK. 

An interesting, though small. Exhibition of English Watch- 
work has been on view at 39 Northampton-square, the house of 
the British Horological Institute, a society which has been formed 
for the purpose of maintaining the old pre-eminence of British 
watchm^ng, and of assisting British watchmakers to hold 
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their own against foreign competition. It is under the presi- 
dency of Mr. E. B. Denison, Q.C. It has also furnished a 
channel through which Lady Burdett Contts, with her customary 
wise liberality, has given prizes for the best essays on subjects 
connected with the craft; and it aims generally at the more 
complete training of the men by whom the different parts of 
watches are actually made and put together. Of late years the 
supply of watches to the public in this country has fallen almost 
entirely into the hands of middle men, who are erroneously 
called watchmakers, who have shops in the leading thorough- 
fares, and who, as a rule, know nothing more about watches 
than where to buy with advantage. These middlemen are the 
successors, and sometimes still trade under the names, of men 
who were veritable watchmakers in times gone by, and whose 
shops were legitimate appendages to their manufecturing estab- 
lishments. In most ctises, however, such a connection has long 
ceased, and the shopkeeper simply intervenes between the maker 
and the purchaser, al)Sorbiiig and appropriating the credit due 
to the former and enormously increasing the sums paid by the 
latter. The Institute seeks to bring the actual watchmaker 
once more before the public. 

The present Exhibition is intendcKi to fulfil the several pur- 
poses of gi'Ndng prizes for the best work, of bringing the actual 
doers of that work into their rightful prominence ; and of placing 
the work itself under the observation of the members of the 
trade, so that it may furnish them with an example and a 
stimulus. Three judges were appointed — one by Lady Burdett 
Coutts, one by the Council of the Institute, and one by a ballot 
among the exhibitors; and these judges were Sir Charles Wheat- 
stone, Mr. V. Kullbcrg, and Mr. J. M'Lennan. A silver medal 
and prizes ranging from 6/. to honourable mention were given as 
rewards for excellence. The competitors were not numerous, 
for the whole exhibition was contoined in a front room of the 
house in Northampton-squaro ; but the specimens shown were 
mostly of great merit. The first prize — a silver medal and bL 
— has been awarded to G. Abbott for the best chronometer 
escapement, and the second prize of bl. to J. E. Tilling for the 
best lever escapement. B. Bridgman received 3^. for a lever 
escapement of great merit, and W. Smith, of Coventry, received 
honourable mention. In all these escapements the delicacy of 
the work, the truth and parallelism of the surfaces, and the per- 
fection of the finish, have never been surpassed, and required the 
aid of a magnifier for their full appreciation. 

For the best watch-finishing the first prize of bL was 
awarded to B. Gore, and a second prize of 2/. to W. C. Smith, 
an apprentice 18 years of age. The exhibitors of keyless 
mechanism were so nearly on a level that no prize was awarded 
to any of them, but honourable mention to all. This decision 
was, perhaps, partly due to the fact that keyless watches, al- 
though they have of late years been very fashionable, are at a 
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disadvantage as regards the attainments of the highest time 
keeping excellence. 

The U. prize for an applied balance-spring was given to G. 
Morton, who was also a maker of the wire from which the 
spring is constructeil, and who exhibited a card of Imlance 
springs, one of which is of almost inconceivable minuttmess. A 
prize of 5/. for the best gold case was taken by Andrews, in 
whose work the joints are so closely fitted as to seem absolutely 
impenetrjible ]>y dust ; and it is remarkable that several of the 
6/. prizes fell to the workmen employed by a single manu- 
fiacturer, Mr. Glasgow, who is thus entitled to be called a first- 
class wiitchmaker in the true sense of the words. 

Be.‘^ides the specimens s<‘nt in to eompeto for prizes, the Ex- 
hibition contained a few things shown only as curiosities. 
Among tlie‘«o was a vt'ry elabor;ite second-hand watch, entirely 
made by hand fih*work ; and a thin sixp(*nco which has been 
drilled through from edge to edge, by a hole just largo enough 
to admit the pa.ssjige of a Miigle human hair. 

Tliere are other matters in the Exliilation well worthy of 
notice, among them an interesting collection of enamclleil dials 
by Twitchings, and an ingenious measuring tool by Bridgman. 
Both of tlie latter received hononr.iblc mention. — Tntu\s, 

FIRE-PROOF PAINT. 

Althotjoh the difficulties are so great that they are prac- 
tically insurmountable, of constructing buildings adapted to 
general u^^es in such a way that they shall be fire-proof, it is a 
fact that the means which do present themselves of reducing the 
chances of coufl.-igration are not suffieiently employed. 

We would not refer so much to great public buildings, such 
as the Alexandra Palace, where the means for subduing a fire, 
should it break out, are suppostnl to be ptTfoct; but to the 
dwelliugs, shops, and warehouses of great cities, which are ex- 
posed constantly to the danger of fire, and in W’hieh the com- 
monest precautions are too often neglected. Such buildings 
cannot, as a rule, be constructed “fire-proof;” but they can at 
least be greatly protected by the application of fire-proofing 
materials, which may take the place of common paint, and wliile 
they serve to preserve structures from decay, add immensely to 
the power of resistance against fire. One of the most remark- 
able, and certainly a most successful material of the kind we 
mention, is that long ago introduced by Mr. Frederick Ransome, 
better known, however, in connexion with artificial stone than 
silicious paint; although this latter should find a far more 
general application than the former. The composition of the 
paint is analogous to that of his artificial stone ; that is to say, 
it consists principally of a mixture of pure silex and soluble 
silica, which is laid over the surface to bo protected, and covered 
afterwards by a second coating of chloride of calcium, which 
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converts the paint into an impervious coating, effwtually pre- 
venting the penetration of damp, and to an extraordinary degree 
resisting the action of fire. 

Its application has thus a double advantage, as it necessarily 
acts as a preservative material, protecting woodwork from decay. 
We have already noted in these columns the wonderful power 
of resistance possessed by this paint, as exemplified by the 
destruction of a light timber shod filled with in^mmable ma- 
terials and ignited, the shed having been partially covered with 
protecting felting, and partly with Ransome’s paint. After the 
fire had been extinguish(id it was found that the tire which had 
acted from the inside of the ])uilding, and had charred the wood 
on the underside of the roofing, had been successfully resisted 
by the paint on the outer si<lo, which was undamaged, and which 
had prot(‘Cted the wood for a depth of a quarter of an inch. — 
Engineering, 


PROTECTION FROM FIRE AND BURGLARS. 

At the north end of Queen Victoria-street, by the Mansion 
House, is a triangular piece of ground whereon the premises of 
the National Safe Deposit Company have been erected, and 
which in thefir‘'t instance had public attention called to it from 
the builders haring laid bare a portion of the course of the Old 
Wall Brook, and brought to light some unique specimens of 
ancient pottery, as well as a ftw gold trinkets, and a consider- 
able number of bones. prol»ably of Saxons, Romans, and Ancient 
Britons. So deep did the excavators go that they reached the 
London clay, where they put a thick bed of concrete and fiagged 
it as a sub-basement to the building. It is to cost 30,000/., 
and vill cover an ar(*a of 6,500 superficial feet. Although the 
architt'ctural (^tfect of the supt'rstructure ynW be equal to any- 
thing in the nc'ighbourhocHl, that which is below the surface is, 
perhaps, the most imporbint, ns it is to be made as far as 
possible fire-proof and burglar-proof, the Company ha^'^ng been 
formed to tcake charge of bullion, plate, &c , guaranteeing their 
safety, at a certJiin tJiriff of assurance. The basement and sub- 
basement are dinded into rooms, each containing four ranges 
of safes with a gaslight in it burning both by day and by night ; 
partly to ventilate it and keep it dry, and partly to enable the 
day or the night watchmen to inspect it through a peep-hole as 
they take their rounds through the galleries, the number of their 
visits and the times of them being recorded by an automatic 
apparatus with clock. The v'alls are built of fire-proof Stafford- 
shire ])ricks a yard in thickness, ^ith an inner shell of chilled 
steel Sin. thick. The whole is enclosed in an outer wall of 
Sussex bricks 10 ft. thick. The stories above the ground floor 
will be used as offices . — Cifg Presfi. 



76 


THE TBAB-BOOK OF FACTS, 


CANADIAN FIVMBAGO. 

One of the most valuable products of the mineral kingdom 
is certainly Plumbago, and this is owing to its comparative 
scarcity. The principal source whence it has been obtained in 
this country is Cumberland, where are situated the well known 
mines of Borrowdale, which at one time yielded their proprietors 
100,000/. in a year, the ore selling at 46s. per pound. But 
times have changed, both with regard to the yield of the ore and 
the price obtainable for it, those once celebrated mines being 
now practically exhausted. Plumbago is found at Glenstrath- 
farrar, in Inverness, and at Craigman, in AjTshire, as well as 
in Cornwall, but in either case only in comparatively small 
quantities. Deposits of plumbago occur at Arendal, in Norway, 
and also in Findland and the United Sttites ; but the chief source 
of the present market supply is Ceylon and the Eiist Indies, the 
Ceylon plumbago Ixung a very high standard. There is, how- 
ever, at the present time, a grejit scarcity in the supply of 
plumbago, the crucible manufacturers absorbing very consider- 
able quantities. In view of this, therefore, it is satisfactory to 
find that some extensive deposits of this mineral have been 
discovered in the township of Buckingham, about eighteen miles 
to the north of Ottawa, the capitil of the Dominion of Canada. 
The mines, which have been opened, are situated on the River 
de Livi^re, a tribuUry of the Ottawa, and are favourably placed 
both as regards the working of the ore and its transport. A 
recent examination of these mines made by Mr. George Henwood 
has disclosed the fact thfit there are fourteen well defined lodes, 
in which plumbago of unusual purity occurs in largo quantities. 
Several of the lodes intersect each other, and the mineral in 
some of them varies in thickness from 6 to 10 ft. Besiiles this 
there is a quarry of disseminated ore, over a quarter of mile in 
length, and 70 ft. in height, producing a very good percentage 
of plumbago. The specimens of the mineral taken from the 
lodes by Mr. Henwood are exceedingly rich in appearance, and 
are remarkable for their crystilline formation and purity. They 
display all the varieties of the ore, some being columnar and 
reticulated, and others laminated. One specimen me^isures 2 ft. 
in length, 16 in. in depth, and about 6 in. in thickness. Assays 
of this ore, made by Messrs. Johnson and .Sons, show it to con- 
tain 97 por cent, of plumbago, the minimum annual 3 deld of 
which the lodes are capable being estimated by Mr. Henwood 
at 5,000 tons, whilst twice that quantity, it is stated, can be 
obtained annually from the workings in the quany. The 
produce of those mines is said to be preferred before the best 
Ceylon ores, and to command a higher price in the local markets. 
From the appearance of the samples, and the extent of the 
deposit in which they occur, we may infer that this discovery 
will, in its results, exercise an important influence upon the 
market. — Engineering, 
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THE BE-ABMAMENT OF THE FLEET. 

The succeefcjive growths of our ironclad fleets from 4 J-in. iron 
clothing to 6-in. armour, and thence to 8-in. and 12-in. plating, 
has brought with it a corresponding gradation of ordnance. As 
a necessary consequence of this gradual increase of armour and 
weight of guns, the armament of the fleet has got into a very 
confused state. As the 6j-ton gun era corresponds with the 
4i-in. and 6-in. armour period, ships with those thicknesses of 
plating remain armed with that comparatively small weapon. 
\VTiilst the 8-in. and 16-in. armour synchronises with the period 
of the 12J-tonand 18-ton ordnance, ships so protected are armed 
with weapons of these weights. Now that 12-in. plating pro- 
tects more recent vessels, 25-ton and 36-ton guns come into 
being. 

Were it possible to do so, it would evidently be most desir- 
able to re-armour the whole fleet, so as to bring the defensive 
value of the elder ships up to that of the later vessels. That, 
however, is, we need hardly say, impossible. The structural 
improvements which enable the architect to concentrate a 
greater weight of armour upon a smaller portion of the hull, 
could not be introduced into existing ships. No such diffi- 
culty, however, obtains as to concentrating the weight of 
ordnance into fewer guns. Beyond certain alterations of the 
ports, and strengthening of the decks, no insurmountable 
obstacle exists to replacing the 6j-ton gun by the 36-ton gun, 
provided the gross weight of armament be not greatly increased. 
As to working the 36-ton gun on the broadside, all the 
mechanical difficulties have been successfully overcome by 
Captain Scott. His carriage for the 25-ton broadside gun 
enables that weapon to be readily worked at sea by four men ; 
and doubtless, by his mechanical appliances, 36-ton guns will be 
worked more easily and safely by fewer men than the existing 
6^-ton guns, which have not yet been furnished with his 
mechanism. 

There are, then, no great difficulties in the way of that 
re-armament of the fleet which thoughtful naval men so urgently 
desire, and which Fraser’s Magazim so strongly advocates. 

The Boyal Alfred, though an old wooden ironclad, carries 
one ton of ordnance to every ^6 tons of ship. Taking that 
proportion as the standard of comparison, it will be seen that all 
the ships subsequently built carry less armament and more 
armour. But it is not so much to the weight of ordnance 
carried as to its faulty distribution that we wish now to refer. 
Take, for example, the following ships : — 



Tons of ordnance 
carried 

Pieces 

Minotaur. 

. 193 

26 

Agincourt 

, 218 

28 

Northumberland 

. 261 

28 
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Tons of ordnance 

carried Pieces 


Black Prince . 

. 192 



28 

Warrior 

. 195 



20 

Bellerophon 

. 145 



13 

Eoyal Alfred . 

. 177 



18 

Koyal Oak 

. 166 



24 

Zealous . 

. 130 



20 

A^anguard 

. . 139 



14 

Hercules . 

. 195 



14 

Sulbin 

. 194 



12 

Monnrch . 

. 131 



7 

Devastation 

. 140 



4 

Glutton , 

. 50 



2 

Hotspur . 

. 32 



3 


In the (hiy of battle it will be utterly impossible for seamen 
to single out foes armoured with precisely similar plates to those 
of their own sliip. Nor, if a choice of foes were possible, would 
a thick-plated Demstation single out a similar vessel for a couple 
of hours battering when, by a brief (effort, she might sink a 
Zealous, and discourage the liostile flei‘t. But if the guns of the 
Zmtous were us capable of perforating the Devastation as that 
ship’s guns are of riddling the Zealous, then the latter vessel 
might make a good fight for life, and who, considering the 
chances of battle, would venture to say that tlie odds would be 
overwhelming if she c<arried the British flag. What, however, 
Fraser's Magazine contends for, is not that thinly-plated ships 
would ever be equal to the more thickly-armoured vessels, but 
that the former vessels should be given a fair chance in battle 
by carrying weapons wliich would perforate the thickest armour 
afloat. 

It will be many years before the €‘arlier built ironclads cease 
to exist; and should a maratime war intervene these vessels 
must fight whatever hostile ships they may fall in with. It is 
not the custom of the seji for oi)po.‘^ing ships to exchange infor- 
mation as to thickness of their armour before commencing an 
action ; and if otherwise known to be greatest on the enemy’s 
side, why must the Forthujnberland, a British ironclad of 10,684 
tons weight, be compelled to run away ? The British ship has 
now no other expedient, because her guns are of an obsolete 
weight. Let her 28 pieces, weighing together 261 tons, be 
changed for 8 pieces of 280 tons, and then the Northuinberland 
may be fairly expected to try the fortune of war with a hostile 
Devastation. 

Though there is no way of furnishing guns with adequate 
destructive power -without increase of weight, yet it is unfortu- 
nate that British ordnance should have, in the words of the late 
Ordnance Select Committee, “decidedly the lowest velocities.” 
For, as striking force varies as the squares of the velocities, it 
obviously follo-ws that British rifled gims have necessarily 
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“ decidedly the lowest ” perforations. This loss of velocity, and 
consequently of striking force, increases with the weight of the 
projectile to be rotated, as might naturally be expected when it 
is remembered that the rifle bearing which both supports and 
rotates the shot is the same whether the shot be 116 lb. weight, 
or 700 lb. in weight. The 35-ton gun is necessarily the greatest 
loser from this ciiuse. The increased loss of perforation, in the 
case of the 35-ton gun, may be understood by comparing its 
performances with those of lighter guns similarly rifled. Thus, 
a 6^-toi^un yields a “ penetrating figure ” of 85 foot tons per in. 
of Its T^n. 115-lb. shot’s circumference. By doubling the 
weight of the gun and shot, the “ penetrating figure ” becomes 
about one half more, i.e. a 250-lb. shot issues from a 9-in. 12J- 
ton gun with a striking force of 125 foot-tons per in. of its cir- 
cumference. Doubling the weights of both once more, the 
“penetrating figure” increases as before to about one-half more, 
i,e. a 12-in. 60()-lb. shot is&ue.s from a 25-ton gun with a 
“ penetrating figure” of 188 foot-tons per in. of its circumfer- 
ence. 

Again, a 9-ton gun yields a “pentrating figure” of 100 foot- 
tons per inch of its 8-in. 180-11). shot’s circumference. By 
doubling these weights the “ penetrating figure ” is increased 
two-thirds, i.c. a 400-lb. shot issues from its 10-in. 18-ton gun 
with a striking force of 166 foot-tons per inch of its circum- 
ference. But when these weights are doubled once more, only 
one-third higher “ penetrating figure ” is attained, i.c. a 700-lb. 
shot leaves a 12-in. 35-ton gun with a striking force of 220 foot- 
tons per inch of its circumference, instead of 277 foot-tons if it 
rose two-thirds, or 249 foot-tons if it rose one-half. That is to 
say, if the 35-lon gun followed the law of increased perforating 
power which obtfiins by doubling the weights from the 9-ton 
gun upwards, it would perforate 21 in. of armour vith service 
backing ; and if it followed the law which obtains by doubling 
the weights from the 6i-ton gun upwards, it would perforate 
19 in. of biicked armour, instead of 17 in. as at present. 

Even supposing that having “decidedly the lowest velocities ” 
only involves the loss of 2 in. additional armour perforation in 
the 700 lb. shot, this would not be a light loss in the day of 
battle. But the armament of the ’Northumberland and her 
consorts needs not only an accession of velocity, but an accession 
of weight in the projectile, and hence the necessity for the em- 
ployment of heavier ordnance. 

The only grave objection to this re-armament of the British 
fleet is stilted i)y Nraser to be the great loss of endunince which 
the present rifle system gives rise to in the heavier guns. Naval 
men are alarmed at the idoji of resting the safety of the fleet 
and the security of the country solely upon an armament of 35- 
ton guns. They observe that the only gun of that nature tested 
so far, gave way after 38 horizontal discharges with mild pebble 
powder, spread over three and a half months ; and that those 
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furnished to the navy have only been proved by firing, at long 
intervals, throe reduced charges horizontally. Practical gunners 
are of opinion that if such guns were, after a few years ordi- 
nary training practice, taken into a naval bombardment to fire 
20 elevated rounds per hour, they might fairly be expected to 
break down during the first hour. That is to say, that the 
strains to which the “ Woolwich Infants would be subjected 
during a naval bombardment would be about twice those 
under which the late “Infant” succumbed when carefully 
“nursed” at Woolwich.* This is the only serious ol^ction to 
the re-armament of the fleet. It is one strongly fmt by the 
navy, and the opinion of the navy on a point of that kind cannot 
be lightly disregarded. Indeed, it is generally understood that 
this lack of endurance in the heavier guns is the only cause that 
the armaments of the fleet are suffered to continue in their 
present obsolete condition. Without some such good reason, the 
Ordnance Department of the Navy would be deserving of severe 
reprobation for allowing the fleet to fall into its present low 
artillery condition. — ^We quote the above from Engineering. 


AN AMEBICAN TORPEDO BOAT. 

A Torpedo Boat, which has been designed by Admiral Porter, 
and the construction of wliicli occupied a year, has been launched 
from the United States Navy Yard at Brooklyn. The l)oat 
resembles a cigar, l)eing of narrow beam with a tapering l)ow. 
She has been built of iron, 170 ft. long, 28 ft. botim, and 12ft. 
deep, her burden being 800 tons. The vessel, without her 
machinery, weighs 627,000 lb. She is to have compound 
engines of 200 horse power. She is divided into compartments, 
with a double bottom, having pumps and valves so arninged as 
to settle her in the water to the level of the dock. She has a 
torpedo spar projecting from her l)ow, and three similar spars on 
either side. Strength and speed, with the ability — by means of 
the Fowler paddle-wheel — of turning within her own length, 
have been the objects chiefly aimed at in her construction. The 
torpedoes are to bo attached to an enemy’s ship, and are to be 
exploded by electric agency. 


NEW BREAKWATER. 

A Breakwater has been proposed to be formed at Madras, 
of which the cost is reckoned at one million and a third sterling. 
The western side of the Bay of Bengal is singularly deficient in 
good harbours, and the heavy surf makes commerce difficult 
without them. But why not try seaweed harbours? The 
trumpet- weed at the island of Juan d’ Acuna rises to the surface 
from a depth of 60 ft., and a belt of such seaweed would con- 
stitute as good a breakwater as could be constructed. The 
energy of the waves would be expended in the friction produced 
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by the rising and falling of the water among the weeds, instead 
of being expended, as at present, in breaking upon the shore. — 
X C, Bourne, 

IMMBBSION OF SCBBW PROPELLERS. 

Professor Osborne Reynolds has read to the British Asso- 
ciation two papers, one “ On the Effect of Immersion on the 
Action of the Screw-propeller,’ and the other “ On Friction in 
Rifled Guns.’ In the first he showed that when a screw was 
once fairly down beneath the surface, depth of immersion was 
of no import/ince. The object of the second paper was to show 
that the friction between the .studs and the grooves necessary to 
give robition to the shot consumed more work with an increas- 
ing than with a uniform twist, and that, in the case of grooves 
which develop into a parabola, such as those in the Woolwich 
guns, the waste from that cause was double what it would be if 
the twist was uniform. 


TUNNELING MACHINERY. 

There has been read to the British Association a paper in- 
teresting at the present time, when engineers are seelung to 
break down the barriers which s(‘parate country from country ; 
and tunnels, whether under the ocean or through mounUiin 
ranges, are projected, or are in course of construction. The 
Burleigh rock-drill, driven by compressed air, was described 
in a paper by Mr. Plan^ and tlie machine in actual operation 
was sliown in a yard adjoining the Section-room. The principal 
feature of the machine is that it imibites the action of a quarry- 
man in boring a hole in the rock. A jumper, an inch and a 
quarter in diameter, making from 200 to 300 strokes per 
minute, is driven into the rock, the difference between it and 
tlie action of the quarryman being that the jumptT is infinitely 
more powerful and regular in its stroke. It also rotiited and 
cleared itself as it proceeded. The transmission of power by 
means of compressed air, involved in the working of all these 
machines, was discussed at considera]>lelengtl> by Mr. BramwoU, 
Mr. Siemens, and otliers ; and though it would appear that 
transmission of power by means of w'ater was attended liy'less 
loss, yet that, for the special circurasbinces under which such 
machines would have to be worked, air was the better vehicle 
for the purpose. Brain’s system of mining by means of boring 
machinery, dynamite and electric blastings, came under discus- 
sion, and was followed by a paper by Mr. Gott on the Brjwlford 
water- works, the details of the construction of which were of 
great interest to the profession. 

PRESSURE LOOS. 

'Experiments with reference to what are termed “ Pressure 
Logs,” for measuring the speed of ships, under consideration of 
a Committee of the Association, came before the Section, and 

F 
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Mr. J. R. Napier, the Rev. E. L. Berthon, and Mr. A. E. 
Eletcher,. respectively described, by tlie aid of diagrams, the 
methods they adopted for the application of the principle. 

It is understood that actual trials have been made with the 
three instruments which have been placed at the disposal of the 
Committee. 


DEFENSIVE POWEE OF SHIPS* ABMOUfi. 

The important subject of the defensive power of the Armour 
applied to our Ironclads in resisting the penetration of shot is 
again attracting much public attention. In some experiments 
lately made in Germany the 10-inch gun sent shells completely 
through a structure consisting of a 12-inch plate backed by 
18 in. of timber, and the rear of the target was strewn vita 
jagged debris, forming a shower of ilestructivo projectiles. 
Several yt^ars ago the late Sir Howard Douglas maintained the 
opinion that, instead of trjdng to make vessels shot proof, it 
would be wiser to expend our money in providing more powerful 
guns; and for some years past we have ])ecn insisting upon 
the folly of constructing professedly shotproof vessels which 
were either not shotproof at all at the time of their construc- 
tion, or which, even if shotproof then, did not allow any 
margin w'hatever for that increase in the power of ordnance 
which is continually going on. "We have long maintained 
that broadside armour-clads are an absurdity, as a broadside 
armament implies a large area of tiirget ; and this in its turn 
implies thin armour, which could not be expectt'd to keep 
shot out. We consequently advocated the Monitor model as the 
only one which permitted the neceSvSiry thickness of armour to 
be employed without inordinate dimensions. Six years ago we 
maintained that 18 in. of side armour backed with 4 ft. of oak, 
and a turret 24 in. th’ck of solid iron, represented the minimum 
defensive strength w’hich it w'ould be advisable to employ, and 
we added that this strength might probably continue sufficient 
for ten years. Tlfe DevastattOn is an imperfect approach to 
these ideas. But we indicated that, as the Monitor system was 
a system of concentration, there should be only one turret in 
each vessel, as it was preftTri])lc to utilise the displacement re- 
quired for the second turret in increasing the thickness on 
armour, the power of gun, or the power of engine, or all of 
these conjointly, than to attempt to carry many guns in 
each vessel — number, in fact, being only another expression 
for weakness. It would appear that these ideas are at length 
beginning to penetrate the official mind. But in its percep- 
tions it still lags behind what was proper to be done six years 
ago, and what was then sufficient is not so now. We have 
many times stated that, with the existing strength of materials 
available for the construction of ordnance, there were two 
expedients by which the penetrating power of the projectiles 
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could be increased — one by the use of piston shot and the other 
by the use of the rocket shot ; or the two ex^*dients might be 
combined. But besides these secrets of increased power, 
another is now oifered to us in the use of a stronger material. 
We long ago intimated that we saw no reason why wrought- 
iron guns should not bo cast under great pressure, on the 
Eodman principle of cooling from the centre ; and in the Whit- 
worth compressed iron and steel guns, east under great pressure, 
we have an approximate realisation of this idea. We do not 
think, as some do, that armour should be given up. But the 
exposed area should bo small and the thickness great. 
E&jctual precaution sliould also be taken against submarine 
shot, and our ironclads sliould be constructed below the ’tween- 
deekb on the principle of a diving-bell, so that they would not 
sink oven if their bottoms -vrero out altogether. At the present 
moment we stand in this position, that a single Mo7iitor, con- 
structed according to the indications given above, could sink 
the whole of our ironclad fleet in detuil, while the assailing 
vessel woula be itself impregnable against any power of offence 
which W'e should be able to employ, — Mr, Boumt's Scientijic 
Besults, in the Illustrated Loudon News, 


PHOSPHOR-BKONZE. 

About two yeiirs ago were published in Engineering a 
series of articles, giving a detailed account of the experiments of 
Herr Wohler on what ho aptly termed the “ tatigue of metals,” 
these experiments having ri*ference to the effects on iron and 
steel of repeated applications of strain. Recently there have 
been conducted, at the Royal Academy of Industry at Berlin, a 
similar series of experiments with various kinds of Phosphor- 
Bronze ; and these experiments, which have been carried out 
by order of the Royal Prussian Ministry of Commerce, have 
afforded results which we may record here, as they are not only 
of interest in themselves, but may bo compared with tliose 
obtjnned by Herr Wohler when experimenting on iron and 
steel. 

The first bar of Phosphor-Bronze -was tested under a tenfdlc 
strain amounting to 10 tons per square inch, and it withstood 
408,230 applications of this strain before fracture. A bar of 
ordinary bronze failed to withstand the application of a strain of 
10 tons per square inch at all. A second bar of Phosphor- 
Bronze was tested by repeated strains of 12J tons per square inch, 
and actually withstood HTtS/JO applications of this load. 

Other experiments were made by placing Iwrs of Phosphor- 
Bronze in a machine in which they were subjected to transverse 
strains, 40,000 deflections or applications of load taking place 
per day. In this machine a bar of Phosphor-Bronze, while 
subjected to a strain of 10 tons per square inch, withstood 
872,980 deflections, while the best gun metal &iled alter 102,650 
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deflections. Another bar of Phosphor-Bronze, under a str*ain 
of 9 tons per square inch, was still being tested at tlie (hite of the 
report we have received, and it had, up to that time, withstood 
1,260,000 deflections without fliilure. These facts are very in- 
teresting, and point to the great endurance of the material. — 
Engineering, 

THWAITES AND CABBUTt’s STEEL TII.TINO UAMMEB. 

A 700 ewt. Steam Hammer has been exhibited at Vienna by 
Messrs. Th\^iites and Carbutt. of Bradford. It has been speci- 
ally coiistructe<l for tilting stetd, work wliich requires tlie blows 
to be delivered continuously in very rapid succession, ratlier 
than slowly and hwivil}'. as with ordinary hammer.'^. This 
machine is intended to deliver (i/ritli stt‘am having a pressure of 
60 lb. per square inch) as many as 400 blows per minute, but 
its onlinar\" speed will probably not exceed 300 blows. In 
order to work at such a sj)eed, it has been necessary to make the 
hammer self-acting, but it is m) constructi'd that it can also 
be workeil by hand if re(piired. The hand lever behind the 
framing regulates the length of the stroke through a triple- 
ported piston valve. This lever can be used for working the 
naramcr by hand, but under onliiniry circumsbiuces it is made 
fast in the position corresponding to the de.sired 8trok(‘. and the 
bevelled slot in the front of the tup oynuis and closes the valve 
at the right time. Tlie two levers in front of the framing are 
connected 'with tw(j piston valves in a .sej>arate casing, which re- 
gulate tlio amount of steam allowed to jiass through the main 
valve to the two ends of the cylinder, ami in this way determine 
the force of the blow. The piston and rod are of solid steel. 

HIGH-SPEED STEAM HAMMER AT THE VIENNA EXHIBITION. 

Messrs. G. Brinkmann and Co., onginetTs, of W'itten-on- 
the-Ruhr, Westphalia, are well known on the Continent for the 
manufacture of high-spt'ed Ste;im Hammers : it is therefore 
of intert'st to see some of their work exhibiteil at Vienna, 
namely a double-acting hammer with single frame and a double- 
acting hammer with double fr.inie. Both these hammers are 
used for tilting iron or steel, but th<‘ former has a constant 
stroke whilst that of the latter is variable. The an-sdl bed or 
stock is used as bedplate for the hammer, an arrangement which 
is adopted generally by these manufacturers for high speed 
hammers, except in the case of tilting hammers for steel, the 
anvils of which are, without exception, made independent of the 
bedplate of the hammer. 

Another peculiarity of the construction, deserving of special 
mention, is the mo(le of fastening the cylinder and of the 
guide bars to the standards, which is not effected as usual by 
means of lK)lts, but by wrought-iron rings shrunk over circular 
projections, one half of each of wliich is cast to the cylinder or 
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guide bnts respectively, whilst the other half forms part of the 
st^indiirds ; when the hitter and the cylinder and guide bars are 
respectively fitted tog(‘ther cornn^tly, these projections form 
circular discs over which the wrought-iron rings are shrunk. 

The hammer is worked by two levers, enabling the ad- 
missirm of the stojim to be regulated, whilst the other is used 
for altering the stroke and the force of the blow, The lover for 
regulating the admission of the steam can be fixed at any posi- 
tion, and its lower end is connected vith a second lever, to 
which a rod for the working of the admission valve is attached. 
The one end of the lev(T for the alteration of the stroke can ]>e 
fixed at various positions, by a spring and a notched segment, 
whilst the other end is fixed to a short shrift passing through 
the side bracket of the cylinder. From the ])ack view of the 
latter it will lie seen that this short shaft, w'hich is cranked on 
this side of the hammer, carries a double lever, the tw’o ends of 
which are connected with the valve rod and the valve gear re- 
spectively. The latter coum^s of a lever fastened to the ram, 
and a rod connecting this lever with one end of tlie double lover. 

The admission of the steam into the cylinder is regulated by 
H piston valve, the position and travel of wdiieh depimd upon 
the ])Osition of the cranked part of the shaft passing through 
tlie side bracket of the cylinder. It is eMdent. therefore, that 
any position of the lower end of the long leviT in tlie notched 
segment must correspond with a certain position of the cranked 
part of the horizontal shaft, and thus also with a certain posi- 
tion and travel of the piston v<ilve, upon which the stroke of 
the piston depends. The exhaust steam passes back again 
through the ])iston valve, and thence from the steam chest 
through a short tube into tlie top side of the stfindard, from 
whence it escapes into the exhaust pipe. 

The weight of tliis hammer is 8 cwt., the cylinder has a 
diameter of 11 in., and the longest stroke is 18‘5 in., allowing 
of forging iron pieces 6 in. to 7 in. high, and steel pieces 5in. 
high. The average number of blow's per minute is 200, and the 
w^hole hammer, W'ith bedplate and anvil, weighs 8 tons; with- 
out the two latter 3 tons 17 cwt. The distance between the two 
standards at the bottom is 4 ft. 5 in., wliilst the total height of 
the standards from the bwlplate is 7 ft. The piston rod is made 
of crucible cast steel, has a diameter of 6\ in., and is formed in 
one piece with the piston and ram, w'hcnce the cover of the 
cylinder has to be made in two pieces. This hammer has been 
working at the Exhil)ition, and the adjustment of the stroke 
and of the blow has been showm to be very readily effected. 
We should mention, in conclusion, that the workmansliip of the 
hammer is very creditable to the manufacturers, W'ho are build- 
ing hammers on this system up to 7 tons. — Engineering, 
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BRACKET RAILWAY CHAIRS. 

A PAPER lias been read to the Institution of Mechanical 
Engineers, describing the new “ Bracket Chairs for suspend- 
ing Double-headeil Rails on the West Cornwall Railway,” by 
Mr. James B. Sheriif, of Truro. These chairs are each made in 
two separate halves, fixed one on each side of the rail, the bear- 
ing of which is on the under side of the upper head ; and there 
is no portion of the chair underneath the bottom of tlio rail, 
which is suspended by the head, with the bottom just clear of 
the sleeper. When turned over, therefore, after the top face has 
been worn out, the bottom head of the rail presents a perfect 
ffice altogether free from the injury that occurs in the ordinary 
chairs, in which the l)ottom face of the rail becomes more or less 
indented by bearing on the bottom of the chair. The two halves 
of the chair are secured together by a bolt passing through the 
rail, and fixed to the slipper by screwed spikes. On one side the 
spike passes through a slot in the chair, to allow that half of 
the chair to slide inwards when the spike is slacked, for remov- 
ing or turning the rail ; the slot is bl(K*ked by ii washer, which 
fits in a recess at the end of the slot, and is kept down by the 
spike head. This chair, of which a specimen was evhibited, is 
believed to have l)eon designed by Mr. Brunei in ]8o8, and in- 
troduced by him on lines in Soutli Wales ; it was aftt‘rvMrds 
adopted on the West Cornwall Ibiilway, wliere it has now been 
in use for eleven years with complete success. In no case has 
the lower head of the rails when turned over been found to bo 
injured; and the result has been thoroughly satisfactory as 
regards durability, safety, and economy of imiintenance ; there 
is an important saving in first cost, the bracket chairs ]>eingles8 
than half the weight of the ordinary chairs. This construction 
is also free from tlio risk of a rail getting displaced by the loss 
or slackness of a key, and also from liability to fracture of the 
chair in driving the wood key.s used wdth the ordinary chairs. 


MERSEY RAILWAY TUNNEL. 

The promoters of the Rjiilway Tunnel which is intended to 
cross the Mersey, the shafts for which have already been sunk, 
believed that they would have only a continuous mass of 
solid sandstone rock to penetrate. A paper has been pub- 
lished in the transactions of the Liverpool Geologicfil Society 
for 1872, by Mr. T. Mellard Reade, C.E., of Liverpool, in 
which he contends that in all probability a deep gorge, filled 
up with clay or sand, will bo met with, being the site of an 
ancient river or torrent formed in or before the times when 
England was covered with ice, and when its valleys were filled 
with glaciers. Mr. Reade believes that the ascertained data 
warrant the hypothesis, that before the boulder clays and other 
recent strata were laid down, a river draining the land now 
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drained by the Mersey flowed past Rnncom Gap, between land 
of some considerable elevation, to the sea. — Nature, 

STEAM TBAMWATS. 

The Lisbon Steam Tramways have been described to the 
British Association, in an interesting paper by Mr. W. H. 
Barlow, Jun. These tramways are at present in operation 
between Lisbon and Cintra, a distance of about 15 miles, for the 
most part constructed on the existing roads for ordinary traffic. 
Two 9-in. broad longitudinal rails of wood are laid parallel to 
each other, nearly level with the surface of the ground. In 
the centre, between these two rails, was an iron rail of the 
double-headed pattern. The locomotives were similar to the 
small tank-engines in common use, with the exception that the 
centre or driving wheels had flat tires, 14 inches broad, instead 
of flanged ones. The guide- wheels were double-fl<'inged, and 
ran on the centre rail only. The wheels worked on bogies, and 
were loose on tlio axles. In the carriages the arrangement of 
the wheels w^as prwisely similar. This form of rolling-stock 
was found to be admirably adapted to sharp curves and com- 
paratively uneven roadways. In some ciises inclines of one in 
twenty were worked without difficulty, and the curves varied 
from three-quarters to two-and-a-haif chains in radius. Mr. 
Bramwell remarked that it was a very encouraging fact to And 
that on the Lisbon tramw'ays they had got railway carriages 
where the axles would not onl}^ radmte, but where one wheel 
was free to revolve on its axle. lie coiisidere<l that it was a 
disgrace to modern engineering that W'o should have two wheels 
rigidly fixed on an axle, and expect them to accommodate them- 
selves to our requirements. 


CONSTANTINOPLE TRAMWAYS. 

The Report of the directors of the Constantinople Tramways 
Company for 1872 states that the Company’s four original 
lines of tramways were in full work eight months before the 
period stipulated. There are 16,000 metres of tramway, and 
5,000 metres of omnibus lines at present worked by the Com- 
pany, or rather 13 miles in all. These lines were served last 
year by 64 vehicles. The number of passengers conveyed last 
year was 5,035,042, who paid 6,545,697 piastres. The present 
number of passengers ranges from 125,000 to 130,000 per 
week ; and this number, it is expected, will increase when the 
fine season sets in to from 180,000 to 200,000. The Company’s 
staff consists of 431 persons, exclusive of fore-runners. The 
return realised upon the shares last year was at the rate of 6 
per cent, per annum. 
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WOODEN RAILWATS. 

There are upwards of 100 miles of Wooden Riilwny in 
operation in the province of Quebec (Canada). The gauge is 
4 ft. 8^ in. The running time is about 16 miles per hour, 
but trains have been run at the rate of 35 miles per hour over 
these humble but useful lines. The rails are made of maple, 
4 ft. by 7 in. ; they are si“t up edgeways, and are notched into 
crossties 4 in. deep, and are held down by two wedges in the 
notch on the out.side of the rails. The ties are 8 in. thick, and 
they are .laid 20 in. apart. The cars have four wheels, and some 
of the engines used weigh 30 tons. In frosty we/ither the 
dri\'ing wheels have less adhesion than on metal rails, but no 
considerable difficulty is experienced from this cause. The rails 
will last from two to four years, according to the quality of the 
timber used, and the amount of traffic obt;iined and accommo- 
dated. — Engineering. 

NEW ZEALAND RAILWAYS. 

Plant for a railway from T>iine<lin to the Clatha has been 
landed at Port Chalmers. It comprises eight carriages and four 
brake vans, besides a considerable number of trucks. There is 
to bo a workshop at the Dunedin Station, and a quantity of 
machinery to be worked by steam has boon erected. The rtwonue 
of the various lines now in operation in the province of CantcT- 
bury moved on in March and April at the rate r)f 100,000/. per 
annum. The railway contracts have been let in the ))ro\inee of 
Otago ; the aggregate amount of these contracts was 474,628/., 
and that of those olftained by Messrs. Brogdcm and Sons 
371,616/. A contract was .also let, during the financial year 
ending June 30, 1873, to the amount of 5.706/. on account of a 
bridge across the Hiver Waitiki, the cost being equally divided 
between the pro\4nces of Otago and Caiiterhury. Six contracts 
for sleepers to be used on the Ot;igo and Canterbury r.iilways 
were also entered into to the amount of 22,268/. Alb)gc*ther, 
Messrs. Brogden and Hons would appear to have obtained 
contracts in the province of Obigo to the very considerable 
amount of 798,259/. 

railway sleeping -carriages. 

A Sleeping-carriage has been built for the North British 
Bailway Company by the Ashbury Jiailway Carriage Company, 
of Manchester. It is 30 ft. long, and 7 ft. 6 in. ■wide, outsitle 
measurement, and is 6 ft. 10 in. high in the centre inside ; at 
one end is a luggage compartment; at the other an ordinary 
second-class compartment, the ce??tral portion being devoted to 
the sleeping accommodation. This consists of two commodious 
saloons, which are each fitted with seats and beds for three first- 
class passengers. These saloons are connected by a lobby or 
passage, off one side of which opens a well-arranged lavatory, 
off the other a water-closet* 
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THE SOtmAN RAILWAY. 

The immerons cataracts which oppose insurmoiintable 
obstacles to the navigation of the Kiver Nile, form barriers 
which now effectually cut off the fertile districts of Upper Egypt 
from communication with the outer world, and place a bar upon 
the progress and development of the richest territory belonging 
to the Khedive. To overcome these obstacles, and to open up a 
means of communication, has lieen for many years past one of 
the great objects of the Egyptian Government. An expedition 
was organised in 1857 by the late Said Mehemet Pasha to ex- 
amine the obstructions of the Upper Nile, and to report upon 
the possibility of removing them, but it was quickly found that 
the cost involved in the work would bo so great as to render it 
prohibitory. In 1865 Mr. John Hawkshaw was instructed to 
survey and report upon the first cataract, and to ascertain what 
would bo the best means of overcoming this, one of tlio least 
formidable of the obstructions, and to exttmd the na\ng{ition as 
far as the second catJiract. Mr. Hawkshaw recommended the 
construction of a canal and locks to skirt the catsiract ; the cost 
of this work was estimated at 250.000/ , but the rock through 
which the cuttings would have to be made are of such excep- 
tional hardness that no reliable estimate could possibly be made 
of the probable cost of the canalis<ition scheme. About the same 
time a general survey between Assouan and Khartoom was made. 
In 1871 the preliminary labours whii‘h had been undertaken 
assumed a more practical form, and Mr. John Fowler was in- 
structed by the Kliedivo to prt'paro detailed surveys and esti- 
mates of the works necessary to complete the communications 
vith the Soudan. Acting upon these instructions, a large stiff 
was (h'spatched to Eg;) 7 )t in 1871. and immediattdy commenced 
operations, which lasted during five montlis, and r(‘sulted in a 
comph'te survey of the country through wliich communications 
wore required, and the collection of all the necessary data. 

To overcome the obstacle to navigation presented by the 
first catariu't, at which there is a difference in levid of about 
12-5 ft. at high, and 15 ft. at low Nile, Mr. Fowler departs from 
the proposal made in 1865 by Mr. Hawkshaw, and suggests a new 
and striking method of reaching the higher waters of the river 
from the f(X)t of the cataract. Ho suggests the construction of 
a ship incline nearly two miles in length, on the right bank of 
the river, commencing at the Ixittom of the ciitaract b(‘tween the 
island of Sehayl and the river bank, and terminating on the 
higher level in the harbour of 8halall, north of the celebriited 
island of Philce. Rails would be laid upon the incline, and 
suitable carriages would be constructed to run upon them. 
The vessel to be raised or lowered would be floated upon these 
carriages or cradles, the ship and carriage being then drawn 
over the incline by hydraulic engines which would be driven 
by water at high pressure, pumped into huge accumulators at 
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the summit of the incline by a pair of large water-wheels, placed 
upon pontoons, and moored in one of the rapids of the cataract. 
A speed of from 4 to 7 miles an hour can be imparted to the 
vessel, according to the height of the Nile and weight of vessel. 

The line, as laid out, commences at Wady Haifa, on the 
right l>ank of the Nile, which it skirts for a distance of about 
160 miles, then by a bridge crosses the river and forms a chord 
32 miles long to a small bend in the stream, which it again 
touches and follows on the left bank ns far as Ambukol, at the 
37dth mile ; then commences the stretcli across tlie Bahiuda 
Desert, which terminates tlie line, after a course of some 660 
miles. 

In Engineering has appeared a series of sketches illustrative 
of the country through which the railway will pass. It is there- 
fore sufficient to say that tlie engineering difficulties are com- 
paratively small, that there will be no tunnels, and but little 
rock cuttings, expensive works being avoided by the curves and 
gradients adoptt^, the minimum radius of the former being 
500 ft., and the maximum inclination of the latter 1 in 60. 
The bridge crossing at Koh^ M-ill doubtless bo an expensive 
undertaking, and might bo avoided by fdlowing the left bank 
of the river for the whole di.stance, while the nature of the bank 
would perhaps allow of a bettor line being laid out ; but, on the 
other liand, the drift sand prevalent on the left bank as far as 
Kobe would make it difficult, if not impossible, to mainbiin the 
railway. 

One of the sp(*cial characteristics of the Soudan Railway is 
the gauge which Mr. P'owler has adopted — the same which Mr. 
Pihl has established with such great success in Norway. And in 
the choosing a narrow gauge for this important lino, Mr. Fowler 
has not been guided hy any estimates of probable insignificant 
traffic. On the contrar}% the existing trade is consideralde, and 
will he enormously developed when the line is made, as well 
along the banks of the Nile as in the Soudan itself, which, with 
inexhaustible natuml resources, now lacks an efficient outlet for 
its produce. Gmin, cotton, sugar, and all the varied animal 
and vegetable pnxlucts of a tropical region, -will he the staples 
descending the railway towards the north, whilst the return 
traffic will con.sist of machinery, fabrics, tools, and, generally, 
the mixed freight n^jiiired by a producing isolated territory. 

Moreover, it is not anticipated that the Soudan Railway 
shall 1)6 simply a local line, built to connect the Soudan witli 
Upper Egv^t, but that ultimately it shall form only one link of 
a great through rjiilway, extending to Massowah on the Red 
Sea, and opening an alternative and more direct route to India 
and the East. By establishing a service of steamers, suitable 
for passing over the ship incline at the first cataract, there 
would be a saving of one day effected as compared with the Red 
Sea route, whilst the inconveniences arid dangers of that passage 
would be avoided. Looking further to the future, when the line 
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is extended from the existing Egyptian railway system to the 
terminus at Wady Haifa, three days would be saved in the 
journey to India. We may thus consider it probable that before 
the lapse of many years there will be constructed a great 
through narrow gauge railwiiy route across Egypt, competing 
directly and successfully with the Suez Canal, and carrjdng 
besides the whole of the local export and import traffic. That 
Mr. Eowler should, after long consideration, have adopted a 
gauge of 3 ft. 6 in. for a lino of so great immediate and future 
importance, is, we consider, a striking answer to the many argu- 
ments and oljections urged against narrow gauge railways so 
persistently during the past few years, and it affords us satisfac- 
tion that so eminent an engineer should have adopted principles 
we liave so strenuously advocated. — Abridged from Engmeeriihg, 


THE GAS SITPPLY OF THE METROPOLIS. 

Dr. Letheby, the chief gas examiner appointed by the Board 
of Trade, has recently reported to the Corporation and the Metro- 
politan Board of Works the results of the testings of the Gas 
supplied by the Chartered, the Imperial, and the South Metro- 
politan Gas Companies during the months of October, November, 
and December last, from this it appears that the average 
illuminating power of the Chartered gas has been 17*34 candles 
at Beckton, 16 9 candles at Cannon Street, and 17*08 ciindles at 
Friendly Place, Mile End ; that of the Imperial company has 
been 17*10 candh'S at Carlyle Square, 16*22 candles at Camden 
Street, and lo*9 candles at Graham Boad; while that of the 
South Metropolibm Com])any has been 16*34 candles. The 
cannel gas of the Chartered Company has averaged 21*37 candles 
at Millbank, and 21*48 candles at Ladbroko Grove. As regards 
purity. Dr. Letheby reports that except on two occasions at 
Ladbroke Grove the gas at all the testing places has been con- 
stantly free from sul})hurete(l hydrogen ; and that although the 
amount of sulphur in other forms than this has fluctuated to a 
rather large extemt, yet it has rarely been above the prescribed 
quantity. In the common gas at Beckton it has averaged 
12*73 grains per 100 cubic ft., at Cannon Street 13*41 grains, at 
Friendly Place 13*02 grains, at Carlyle Square 19*65 grains, at 
Graham Boad 22*94 grains, at Camden Street 20*33 grains, and 
at Hill Street, Peckham, 22*66 grains. In the cannel gas it was 
21*4 grains at Millbank, and 20*4 at Ladbroke Grove. On seven 
occasions it exceeded the prescribed quantity — viz. once at Bow, 
once at Carlyle Square, and five times at Graham Boad. On 
six of these occasions the Imperial Company appealed to the 
chief gas examiner, in accordance with the provisions of the 
Act of Parliament, and on inquiry it was ascertained that the 
excess was due to unavoidable causes arising out of the large 
demand for gas during the foggy weather of December last. Am- 
monia has not been present in undue proportions at any of the 
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testing places, but one — namely, that at Ladbroke Grove, where 
the amount for a considerable number of nights was excessive, 
thereby rendering the Chartered Company liable, under the 7-lth 
Section of the Metropolis (fas Act, 1868, to a penalty of 60/. for 
each night of such default. — Tbnea. 

A NEW GAS APPARATUS. 

MM. Muixee and Etchelurknner, of Paris, are the invent- 
ors of a])par.jtuR for producing illuminating Gjis from Coal, &c. 
Alreaily fifteen gas works in France have adopted it, and it has 
generally mi't with much approval. The inventors require no 
change in the ordinary arrangement of the works, but they do 
away with the old furnace and rt‘plaee it by one of considerably 
smaller dimt'ii&ions, pi, iced at the back of the bridge, and sur- 
mounted by a rt‘ccpt icle of a slightly conical form. This can 
be filled with coke by its lower door, which is ordinarily kept 
closed, and its capacity is such th.it it does not require charging 
more than once in t ight or ten hours. This plan is exceedingly 
advantag('Oiis for sm.ill g.is works, preventing as it does the 
necessity of firing during the night. 

This furnace is literally a gas producer, the find being kept 
in such a stite of combustion, by regulating the admission of 
the air, that, practically, distill.ition of the volatile products is 
carried on. When leaving the furnace, the carbonic oxide and 
other combustible gases that h.ive been generated enti‘r into a 
cylinder at the back of the bridge, whmice they p;isR into the 
oven by a series of openings, di‘'tributed over the entire length 
of the bottom. Ily means of other openings air can bo admitted, 
which has already been heated during its passage from the ex- 
ternal atmosphere, into the apparatus. The .'imount of air, and 
consequently f)f the combustion of the gases, that must ensue, is 
regulated by a register placed on the extiTior of the ov(*n. ily 
metins of refmctory earthenware plates that can be forced against 
each of the openings to stop the pasR.ige of the gas, the rate of 
the combustion can be more completely r(‘gulated, and the tem- 
perature of all parts of the oven equalised. This heating of the 
air, elfected by a metho<l alre.ady fam liar in the heat-economising 
furnaces of Siemens, Ponsard, ami others, is less complete than 
theirs, but l(*ss {‘xpensive iu its first construction. According to 
a report by M. Launy, the ease of working the furnace is great, 
the expenses generally .are much reduced, and the removal of 
cinders and ash is not required. The principles applied are not 
new, but MM. Muller and Eiehelhnmner have the merit of 
having combined and applied a variety of eontlitions of sim- 
plicity, efficiency, and economy that had not previously been 
realised. M. Launy visited tho gas works of Montrouil, where 
one of these new furnaces had been erected alongside one of the 
old system, and expressed himself surprised at the results just 
mentioned, and generally gratified with,itfi success. — Engineering » 
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THE AUGUSBUBa WEB PBESS. 

At least three t 3 rp 6 S of web printiug machines were ex- 
hibited at Vienna — the Walter, the Victory, and the Marinoni. 
The Victory machine is a folding as well as fi printing machine, 
and is oxliibited by tlie Limited Company in Liverpool, who are 
its sole manufacturers. A Marinoni press was exhilated by tlie 
Paris firm ; and Sigl also has an “ improved ” Marinoni, with 
folding apparatus added, at work in the pavilion of the Netie 
Freie Presse, 

This m^Mjhine is intended to deliver up to a speed of 12,000 
sheets, printed on both sides, per hour. The sheets are 525mm. 
by 770mm. (20*67 in. ])y 30*31 in.), and the type forme 485mm. 
by 725mm. (19*09 in. by 28*54 in.). The action of the macliine 
is very simple. The roll of web paper is plact*d at the end of 
the machine as in the Walter pre.ss, but the paptT is hero tiken 
from the underside of the roller instead of the top. This 
enaldes the whoh* printing part of the machine to be kept lower 
down, a somewhat difilTeiit position having to be given to the 
distributing apparatus for tke lower cylinder. The paper first 
passes througli damping rollers, which can be arranged to give 
it any required degrees of wetness ; and then it makes its way 
— through rollers which are adjustible to regulate its tension 
— to the first tyi)e cylinder. The two tjpe cylinders and the 
two impression cylinders lie in the same vertical plane. The 
lowest and highest cylinders are the type cylinders, and the two 
middle ones the impre.ssi()n cylinders. 

The paper is printed from the stereot^^pes ciist in semicircular 
moulds so as to fit round the t>'p(‘ cylinders. This method is 
adopted in all web printing machines, and by using it the founts 
of type may last twenty years instead of two, while the actual 
printing is quite as clear and good as if it w'ere done from the 
type direct. The paper first passes between the lowest pair of 
cylinders, and is there printed on the first side. It is carried 
upwards and backwards by the revolution of the lower impres- 
sion cylinder, and passed from it forwards again over the upper 
impression cylinder, and in pissing bt'tween the latter and the 
upper type cylinder it is printed on the second side. As these 
four cylinders are all exactly of the same diameter, and are 
placed close together, the printing on the second side must 
coincide exactly in its position on the sheet of paper with that 
on the first. The printing operation being now completed, the 
paper passes horizontally forwards to the cutting cylinders. These 
are placed at the same level as the upper t}*pe and impression 
cylinders, and are necessarily of the same fliameter, that 
diameter being such that their circumference is exactly equal to 
the length of the sheet which is to form one copy of the news- 
paper. On one of the rollers is an ingeniously arranged cutter, 
and on the other, at a corresponding point, a kind of groove or 
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seat for the projecting knife. As the paper on lea^^ng the 
cutting cylinder is not led upwards at a steep angle as in the 
Walter press, it is not necessary to leave a small width on each 
side uncut, but the sheet is cut right across. The tapes, it will 
be seen, slope slightly upwards from the cutters in order to give 
sufficient height for the delivery apparatus. By an ingenious 
adjustment of their speed, the rate of each sheet is accelerated 
as it rises, so that by the time it reaches the delivery roller 
there is a distance of sever«il inches between it and the one 
next behind it. The delivery takes place downwards, and 
alternately to right and left on to the tobies, and tlie space 
between the sheets, ih necessary in order to allow time for the 
oscillation of tlie delivery fr.ime. The apparatus for distributing 
the ink is very comph'te ; tliat for the lower t} 7 )e c^dinder is be- 
liind and below it, and that for the upper type cylinder behind 
and above it. Just outside the frame wliich carries the cutting 
cylinders is provided an in(h‘X which marks the number of copies 
printed as they are cut olf. There are many interesting and 
ingenious details about the machine, but they are unfortunately 
of a nature which cannot well be made intelligible without the 
aid of detjiil drawings. 

The Walter press, it may be ri'memborcd, derives its name 
from Mr. Walter, M.P., the proprietor of the Times, to whose 
enterprise it was owing that the costly experiments w’ere made 
which resulted in the production of the first successful web 
press. We believe the credit of its actual invention and con- 
struction is, however, duo to IVlr. T. C. Macdonald and Mr. 
Calverley, the manager and engineer respectively of the Times 
Printing Office. During the years 1863-66 the first machine 
was slowly elaborated, its construction being kept secret. For 
a year and a half more it took part in the printing of the Times, 
but still in secret, and still receiving such improvements and 
modifications as experience sugg«*8t(d, and it was not until 1868 
that Mr. Walter considered the results so satisfactory that three 
more machines were put in hand. These were at work by the 
end of 1869, and since that the Times has been entirely printed 
from web paper, with a saving in working cost so great that it 
is asserted on the best authority that the capital sunk in the 
displaced machinery was recouped in less than two ywirs. Last 
year the Scotsman commenced printing from the Walter press, 
and more recently the Vienna newspaper. Die Fresse, and other 
papers, have also adopted it. The general catalogue of the 
Vienna Exhibition, as well as several of the special catalogues, 
have been printed on the Walter press in the office of the last- 
named newspaper, and are noticeable as being, we l>elieve, the 
first hooks printed from continuous paper. — Engineering. 
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LITHOGRAPHIC COLOUB-PEINTINO PRESS. 

The Grerman Department of the Vienna Machinery Hall was 
particularly rich in printing machines of different kinds, l>oth 
in number and in quality, the exhibits here being above those of 
other nations as represented at Vienna. Among them was the 
Lithographic Colour-Printing Press which was made at the 
Berlin establishment of the well-known Austrian engineer, Herr 
a. Sigl. 

This machine is intended to print from stones up to 22 in. 
by 30 in., and, for common work, can turn off 900 to 1,000 
copies per hour. If the work is, however, to be thoroughly 
well done, not more than 500 copies per hour c^ln bo worked. 
The ink-distributing apparatus is more complete than usual, 
the machine being intended for fine ^vork. The ink knife is in 
two pieces, adjustable by the screws on the back of the box. 
The stone itself is fixed in a frame l)eforo being placed on the 
platten, and thus, in adjusting it, the frame only has to be 
moved, without touching the stone. The stone receives the 
colour from four sets of rollers, "which themselves receive it from 
the slab while the impression is being made. The impression 
cylinder is fitted with a double set of knives, one set gripping 
the paper in position in the place in which it is put by the 
attendant, while the other set — lying undernt‘ath — as soon as 
the sheet is printed, and the first st't release their hold, rise up, 
by means of suitable gearing, and guide the edge of the sheet 
neatly into the delivery rollers. In order to diminish, as far as 
possible, the number of tapes, which alw'ays have a tendency 
to dirty the paper, two wooden delivery rollers are employed, 
and through these the printed sheet is thro-wu on to the delivery 
table by a frame in the usual way. The usual rollers and 
water table for damping the stone are pro^’ided at the back of 
the impression cylinder. 

The impression cylinder is driven only from one side. The 
means by which the cylinder stands still during the return 
motion of the platten — making an interval in which the feeder 
has time to adjust carefully the next sheet in its place — is that 
used in most of the machines. The wheel on the end of the 
cylinder has its teeth planed off in one place, so that the rack 
can pass clear underneath them without mo-cing the cylinder, 
■which, however, is also (to prevent accidents) held in position 
when the platten commences its motion by a lever pressing 
against a projecting pin. Just as the platten reaches the end 
of its return travel, and is about to sttirt forward again with 
fresh colour on the stone to print another impression, it is 
arranged that this lever gives the pin a slight forward motion, 
so as to turn the cylinder round sufficiently to bring its teeth 
into gear "with the rack, which then drives it forward in the 
usual way, the lever returning to its former position to be* ready 
to catch ^e cylinder again as soon as the platten arrives at the 
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end of its travel. Spiral springs, pnt around the lower ends 
of the bolts which hold in place the axle of the impression 
cylinder, are used to prevent any excessive or undue pressure 
coming upon the stone. The stone itself, with the table on 
which it lies, oiin be r.iised or k)wered by four screws, one 
near ejujh corner, which in tlieir turn are moved (through 
worms and worm wlioels) by a couple of hand wheels. The 
platten itself, airried on a six-wheeled frame, is moved by 
the ordinary “railway” motion. The machine is provided 
with a hand lever, by which, at the same moment, the strap 
can be thrown off and a brake ap])lied, so as to stop the 
mjichine instant ineously. The objwt of this is that a sheet, 
on which, perha})s thirteen colours out of fourteen have l)een 
printcil, may not l>c lost altogether if the attendant notices in 
time that he has placed it wrongly on the cylinder. Goar is 
provided by which, when desired, the .stone can be made to move 
either two or three times under the colour rollers for each sheet 
printed, and also gear by which the cylinder can be kept entirely 
stationary, and the platten moved Iwickwards and forwards as 
many times as may be wished, in order to effect a thorough mix- 
ing of the colour. 

The frame is neatly and strongly made, and the <lifferent 
parts of the machine arc so arr.inged tliat. notwithstanding 
some nece«!sary complexity, without which the various motions 
could not be obtained, tliey can all be taken apart for examina- 
tion or repair with great ease. — EnginuTincf. 

We take thi.s opportunity of acknowledging the great service 
of the ably conducted journal Engineering, in the accompinying 
records of the successofe of the Vienna E2diibition. 

CAKDS AND CAKD-MAKINO. 

Mk. D. Bateman has read to the British Association an in- 
teresting paper “ On Cards and Card-m.iking,” in which he 
entereil into the historj' of the subjects, descrilaiig the nature of 
the process and the results sought and obtuned, so importint 
in pi*(xluction of the stiplu manufiicture of the district. The 
machine by wbicli tliesu “ciirds” are produced is probably one 
of the most ingenious mocbauical inventions ever brought for- 
ward, and must be seen to be appr<‘eiated. No description ciin 
give any idea of tlie complex and life-like mechanism of its con- 
struction. 


IMPIiOVED TUKNING-TOOL. 

At a late meeting of the Institution of Mechanical Engineers, 
a paper was read by Mr. Clay on an improved Turning-tool for 
metals, which permitted the cutting to be effected at a higher 
speed. This tool has one or more holes drilled in it up to its 
cutting-point, and a jet of water, which both cools and lubri- 
cates, is delivered on the cutting edge. 
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THE SAND-JET. 

The Sand-jet, which consists of a jet of steam or air carrying 
a small stream of sand, is being applied in America to many 
useful purposes, and especially to engraving. K a stencil of 
very thin india-rubber be stuck upon any surface of stone, glass, 
metal or other material which is intended to be engraved, the 
sand win rapidly cut away the surface except where it is pro- 
tected by the stencil, and a very perfect pattern in relief 
may thus be obtained. Metal blocks for printing from, like 
stereotypes, of great delicacy, have thus been produced. A 
stream of dry sand and emery falling through a tube will suffice, 
without the propelling steam. 

We need not criticise the paper descriptive of Tilghman’s 
process of “cutting, grinding, engraving, and ornamenting 
glass, stone, wood, iron, and other hard substances.” The pro- 
cess has been frequently described, and is shown in operation at 
the International Exhibition at South Kensington, so that it is 
needless to enter at length upon it here. It is simply the 
action of a stream of sand propelled by a blast of steam or air 
against the material to be operated upon, portions of which 
have l^cn, so to speak, “stopped out” by “stencil plates,” by 
means of which a pattern is produced on the surface, or if the 
action be prolonged, actual perforation is effected. This inven- 
tion excited great interest, and its application to a variety of pur- 
poses was suggested. 


SPUN SILK. 

Mr. Lister has given to the British Association an interest- 
ing account of the “ Spun Silk ” operations carried on at the 
Manningham Mills, the largest silk-mills in Europe, and where, 
under patents taken out by the firm, the treatment of waste silk 
and conversion of it into Spun Silk was receiving great atten- 
tion. 


ARRASTRAS. 

Dr. C. Le Neve Foster, has given to the British Association 
the results of experiments carried on by him for three years at 
the works of the Pestorena gold-mines in Italy, where about 
6,000 tons of ore were annually milled in improved “ Arrastras.” 
It appeared that these machines extracted 73’3, 78’5, and 82 per 
cent, of the total gold confined in the ore. “Arrastra,” it 
appears, is an old Spanish term for these stone-grinding mills. 

HOHAIR. 

The raising of Mohair wool from Angora goats is now more 
than an experiment, several shipments having been made from 
California with favourable results. Difficulties have been en- 
countered owing to the ignorance of the habits of the animal 
a 
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and the laws which regulate its^care and breeding with a view 
to the cultivation in perfection of wool suitable for fine textile 
purposes, and of a quality which will remunerate the breeder. 
Asia Minor being the natural habitant of the Angora goat, 
hitherto the finest and most silky fleeces have been brought from 
that quarter ; but successful attempts have been made at the 
Cape of Good Hope in the rearing, and it is believed, on good 
grounds, that some parts of California are better fitted for the 
production of a valuable Mohair wool than either Asia Minor or 
the Capo. Capital, experience, and management will eifect the 
rest. The chief points, an attention to which will bring about 
success, are a suitable locality having reference to the nature of 
the animal, and a vigilant care exercised in the maintaining of 
a pure thoroughbred stock. This last is of more consequence 
with regard to the Angora goat than perhaps to most animals, 
if the silky nature of the fleece is the object (the whole value 
nearly lies there) ; and, whatever may be the appearance of the 
animals, or the inviting exterior of crosses, this is the first and 
all-important consideration. A vast industry for America is in 
its infancy. No fabrics havehiken a firmer hold, both here and 
abroad, than Mohairs, with the prospect of an extension only 
limited by the high cost. And there are animals closely allied 
to the Angora goat whose fleece is almost as valuable, and in 
some instJinces more so, that could bo successfully reared on the 
land sloping from the Andes to the Pacific, where every neces- 
sary variety of climate for the raising of this class of stock is to 
be found , — New York Times. 


MACARONI MACHINE. 

A SET of machinery for making Macaroni has been exhibited 
at Vienna, by Messrs. Criscuolo, Kay & Co., of 57 Gracechurch 
Street. This consists of a white marble edge-runner, 4 ft. 6 in. 
in diameter, and 9 in. brojid, athiched to, and revolving with, a 
vertical shaft placed in the centre of a pan made of hard wood, 
in which the meal or semolina flour, mixed with a small quantity 
of water, is ground to a proper consi^^tency. When the ingredi- 
ents have boon incorporated the paste is transferred to a vertical 
cylinder, 13 in. in diameter, in which a close-fitting piston is 
made to descend, by moans of a 6-in. screw, with a slow thread. 
At the Ixjttom of the cylinder is a gun-mebil die plate, about 1 in. 
thick, perforated with a number of holes of the size required, 
each having a central wire of smaller diameter than itself. An 
annular space is thus formed, through which the paste passes, 
and leaves the die in the shape of a tube. The central wires 
are connected on the upper side of the die in pairs, so that at 
the top the annular spaces are partially occupied by the wires, 
although the paste meets and unites in the tubular form a very 
short distance from the upper surface of the die plate. The 
pressure brought on the paste to force it through the dies is 40 
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tons to the square foot. As the Macaroni receives its form it is 
removed from the press, twisted into shape, and dried for the 
market. We may add that this manufacture is conducted by 
Neapolitan operatives, and it has been carried on in England 
for the last two years, the works being situated at Camden 
Town. 


KAFIR BEBR. 

An interesting article on “ The Eeer of Kafirdom ” will le 
found in a recent number of the Food Journal. It is written 
by Dr. H. J. Mann, whose acquaintance with South Africa gives 
value to anything he may write on the subject. The Kafir beer, 
called TJchwala, is carefully prepared from millet by a process of 
fermentation. It lias the appearance of thin gruel, and contains 
but very little alcoliol. The jars in basket-work, employed to 
contain the beverage, are beautifully wrought, and form con- 
spicuous oljjccts in the huts; indeed, “the removal of the beer- 
pots from a hut is very nearly tantimount to unfumishing the 
house.* 


HOUSE CONSTRUCTION. 

Captain BouoiiAS Galton, C.B., in a paper read by him at 
the Royal Institute of British Architects, “on the Sanitary 
Effect of House Construction,” quoted the result of some experi- 
ments by Dr. Petteukofcr and others as to the absorption of 
water in new brickwork, and its effect on the internal atmosphere 
of a house. He advocated the use of hollow walls, not only as 
a precaution against damp from without, but as a means of re- 
taining heat within, and insisted on the necessity" of scraping 
and renew’ing from time to time the plaster lining of rooms, 
especially in hospitals, where the w'alls are liable to become 
charged with deleterious matter. Wood floors, unless laid with 
close joints, were described as likely to bec*ome receptacles for 
dirt washed into them by the very process of scrubbing, and 
plate glass was recommended for windows to insure warmth. 
The lecturer then described the general principles of ventilation, 
and mentioned the fact, which, he said, could not be too often 
repeated, that since the subject had reedved attention in the 
planning of barrack-rooms, &c., the death rate from chest 
diseases in the infantry had been reduced from 10*1 to 3 ‘3 per 
1,000 men. Regarding the open fireplace as in this country the 
main engine for the removal of air from rooms, Caphiin Galton 
showed how it might be adapted to a system of ventilation. He 
depreciited the use of close stoves, as in Germany, w'here 
eoonomony in fuel was effected at a sacrifice of health ; and, after 
referring to the old Roman plan of warming the floors, expressed 
his opinion that ventilation should be obtiiined at some aperture 
near the ceiling, so that cold air might pass in and sink down 
gradually to replace the warm air which would pass up from 
c2 



100 


THE TEAR-BOOK OF FACTS. 


the floor. He considered that an ordinary sunlight was not an 
effective ventilator when used in the same room with an open 
fireplace, inasmuch as they both drew off air, and the two 
currents interfered with each other; but he showed how a 
central globe might be substituted for the sunlight. Captain 
Galton concluded by admitting that he had advanced no new 
theories, but had rather urged the necessity of their practical 
application, for which he considered architects responsible. 

MANUFACTURE OF HORSE-NAILS. 

Mr. Bramwell has described to the British Association the 
machinery invented and used by Messrs. Huggett for the manu- 
facture of “ Horse-nails.” A liorse-nail certainly looks as little 
a(hipted for production by machinery as an}"thing that can be 
imagined, its peculiarily irregular and varied shape to the 
ordinary observer seeming to require special action directed by 
the wdll of the smith to favshion it. Messrs. Huggett, after a 
long series of trials and many disappointments, have at last 
produced machinery by which these nails are now turned out in 
large quantities, and of a quality wdiich satisfactorily bears the 
test of the farrier’s critical judgment and practical skill. Many 
and many were the failures before this result was obtained, but 
perseverance and Messrs. Huggetts’ mechanical knowledge and 
experience have enabled them to overcome all difficulties, and 
success rewards their endeavours, and another manufacture is 
added to the abeady lengthy list. — See also Year-Book of Facts^ 
1873 , 


TRAINING SCHOOL OF COOKERY. 

More than a century ago the art of making pastry was 
taught in “ schools ” in London with great success ; and cookery, 
in its simplest and most economical forms, was taught with liko 
good results. Then, these duties wore inculcated by the “Lady 
Bountiful ” of the day ; and next, these tefichings became an 
integral part of our International Exhibition, extended ])y our 
intercourse with the Continent, and an assimilation of foreign 
and English cookery, by which improved methods are taught 
with a success which shows how 

“ That climax of all earthy ills. 

The inflammation of our weskly bills,** 

may be kept do-wn, at the same time that the quantity and 
quality of the family meals are increased and bettered by the 
mistress* personal superintendence of her cook and kitchen. 
The bourgeoise housewife is upbraided for the sham gentility 
which leads her to teach her daughters how to play the piano 
instead of how to boil a potato. 

The progress in this School of Domestic Art during the past 
year has been rendered remarkable by the visit of Her Majesty 
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the Queen, accompanied by the Princess Christian and the 
Princess Beatrice, to the School at South Kensington. 

The Hon. P. Leveson Gower, Chairman of the Committee of 
the School of Cookery, and the other members of the Committee, 
conducted the Queen and Princesses to chairs in the School. 
Mr. Buckmaster, the Lecturer of the School, then made the 
following observations, during which an omelette aux fines herhes 
was prepared : — 

“ May it please your Majesty, — The specimen of cooking 
which is now to be presented takes only four or five minutes, 
and is within the reach of the poorest of your Majesty’s subjects. 
The materials cost 3^d., and they furnish a wholesome, nourish- 
ing dish, acceptable for two persons. Tlie omelette is seldom 
properly cooked oven in France, which gives it its name. We 
wisli to show in this school not only the best and most economic 
methods of domestic cooking, but the various uses to which 
kitchen utensils may be fairly applied without injury. We use 
gas-stoves and duplicate all our operations, so that the public 
may have a bettor opportunity of seeing ; but what we do at 
these gas-stoves we can equally well do at an ordinary kitchen 
fire-place. To make simple food wholesome and palatable by 
cooking was a duty imposed on man from the very earliest 
period of his civilization. An abundant supply of food and the 
proper preparation of it by cooking are matt(*rs intimately 
connected with the physical wellbeing and happiness of your 
Majesty’s subjects ; and, from a long and close connexion with 
the working classes, on their l)ehalf I may bo permitted to say 
that the interest which your Majesty has shown in this school 
of popular cookery will be gratefully appreciated by all classes 
of your Majesty’s subjects.” 

This demonstration occupied just four minutes, and the 
Queen and the Princesses each tasted the omelette, which He’r 
Majesty pronounced to be very good. 

BITTTBB AND ITS ADTILTBHATIONS. 

At a meeting of the Society of Medical Officers of Health, 
held at the Scottish Corporation Hall, under the presidency of 
Hr. Hardwicke, a paper was read by Hr. C. Meymott Tidy upon 
“ Butter and its Adulterations.” Dr. Tidy said that butter was 
generally prepared from cream collected from time to time and 
allowed to get slightly sour. It was then churned, or, in other 
words, rapidly stirred. The best temperature for churning was 
from 60 to 66 degrees Fahrenheit, and hence most churns had 
an outside vessel either to warm or cool the apparatus as it 
appeared necessary. Churning should not be too slow, or the 
flavour of the butter would be entirely destroyed; nor too 
fast, or the butter would be soft and frothy. Butter was also 
made from fresh cream and from entire milk. This should 
stand until it was sour, and then be churned at a higher tem- 
perature than cream — namely, 60 degrees. More butter was 
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obtained from entire milk than from cream, but there was more 
work in the churning, and it took longer. Milk on an average 
yielded from 4*6 to 5*6 per cent, of butter, and it might be 
roughly stated that a cow yielded al)Out one pound of butter 
daily. It wtis next t iken out of the churn and washed with 
water, so as to get out the adherent whey. That operation was 
important, as the butter would otherwise decompose more 
nipidly. It was then salted, about 4 per cent, of salt being a 
fair quantity to be added. The amount of stoarine, olino, and 
palmatine in the composition of butter was practically nil. Tlie 
first adulteration of butter was water. Let them dry 100 grains 
of pure butter in a weighed capsule for several hours at 220 
degrees Fahrenheit, and from 5 to 8 per cent, of \iater would 
be proiluced. AVater was incorporated wdth the butter chiefly 
when it was in a semi-solid state, and also by betiting out 
and sprinkling. Dr. Titly was able thus to incorporate 28 per 
cent, of water with butter. Out of 130 samples of butter 
purcha.sed at different sliops in Kent, seven contained from 7 to 
9 percent, of water, 21 from 9 to 10 per cent., 34 from 10 to 13 
per cent., 42 from 14 to 17 per cent.. 17 from 18 to 24 per cent., 
and 9 over 26 per cent. Thus water might become a very 
serious adulteration of butter. It was his practice when 
analyzing butter, in his capacity as public analyist, to sbite in 
his certifiwite the amount of water if over 10 per cent., and to 
leave the magistrate to draw his own conclusion. The next 
adulteration was salt. To trace this they sliould incinerate the 
remainder of the 100 grains used for drying. In 12 specimens 
of undoubtedly pure butter the average amount of salt traceable 
W'as 0*2 percent , and out of 27 samples of butter indiscriminately 
purchased lie found that 2 eontsiined less tlian 3 per cent, of 
salt, 2 b(‘tween 3 and 4 per cent., 3 l>etwcen 4 and 6 per cent., 
4 between 5 and 6 per cent., 10 l)etweeii 6 and 7 per cent., 2 
between 7 and 8 jier cent., one between 8 and 9 per cent., 2 10 
per cent., and 117 per cent. Over 1 per cent, of salt he con- 
sidered to bo excessive. Adulteration w*as likewise produced by 
the incorporation with butter of dripping, lard, suet, and other 
fats. These could not be mixed with butter when they were in a 
molted stjito, hut only when they were cold, and hence the 
mixture was never perfect. The fats, unlike real butter, con- 
tained stoarine, palmatine, &c., in considerable amount. To 
trace the presence of these fats, let them note the melting and 
solidifying points. Butter melted upon an average at 76 degrees, 
and solidified at 63, dripping melted at 79*6, and solidified at 
72*5, and suet melted at 82, and solidified at 76. Another test 
was the taste. The taste of real butter could be detected even 
when it had been most extensively mixed. Pure butter melted 
quickly on the tongue, and there was no sense of granulation ; 
but when adulterated with other fats it melted far more slowly, 
and a peculiar granulated feeling in the mouth was produced as 
the last few grains disappeared. The odours of butter and of 
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dripping were easily distinguishable, but the smell of lard when 
mixed with butter was not so soon detected. Good butter was 
generally of a rich yellow colour, entirely uniform ; but when 
^ulterated the colour was very much paler, and it was marbled, 
owing to the imperfect admixture of other fats. He regarded 
streaky butter genemlly with suspicion. In good butter a uni- 
form surface \vas produced by passing a clean knife rapidly over 
it, but impure butter had a granular appearance. Dr. Tidy 
concluded by describing other but more technical ways of 
detecting bad butter, such as the action of ether and the use of 
the microscope with polarized light. At the instance of Dr. 
Hardwicke, the Society passed a cordial vote of thanks to Dr. 
Tidy for his interesting remarks on so important a subject. A 
short discussion ensued, in which Dr. Stevenson, Dr. Bernays, 
and Dr. Tripe joined, and the general conclusions of the 
lecturer were confirmed. Dr. Bernays observed that from 6 to 
6 per cent, of water undoubtedly improved butter, and the 
addition of more than 7 per cent, of salt would render it un- 
eatiible. When in a Imtter of 1«. per pound he found no less 
than 22^ per cent, of salt and water he could not think it cheap 
at the price. The meeting then terminated. 

Very good butter, it is stilted, is pri‘pared now by a butter 
manufactory at New York, according t-o the following process : — 
Agents are employed to ^^&it slaughter-houses, and buy up all 
the beef suet. This is carted to the fictory and cleansed. Then 
it is put into meat choppers and minced fine. It is afterwards 
placed iu a lioiler with iis much water in bulk as itself. A 
steam pipe is introduced among the particles of suet, and they 
are melted. The refuse of the membrane goes to the bottom of 
the water, the oily substance floiits, and is removed. This con- 
sists of butter nuitter and steurine. A temperature of 80 
degrees melts the former, and leaves the stcjirine iit the bottom. 
The butter matter or cream is driiwn off; about 13 per cent, of 
fresh milk is added and the necessary salt, and the whole is 
churned for 10 or 15 minutes. The result is Orange county 
butter at about ouo half the usual cost. The stearine is sold at 
12c. a pound to the caudle-maker, and the refuse at 7c. a pound 
to the manufacturer of food for cattle. A company with a 
capital of ^500,000 has been organised for the manufacture of 
butter by this method, and it is expected that the dividends will 
amount to 100 per cent. In the meantime a chemist in France 
is reported to have made milk from grass, but as the milk thus 
made is much more costly than old-fashioned milk, his discovery 
is not likely to be so profitable as that of the butter manufac- 
turer. 


TEA AND ITS ADULTBBATIONS. 

Db. Hassall has contributed to Food^ Water, and Air, 
a paper on the Adulteration of Tea — ^a subject which 
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at the present time possesses more than ordinal^ interest. 
The paper is devoted to the examination of one particular kind 
of tea — namely, caper; this, though resembling outwardly a 
black tea, has more the properties of a green tea. There are 
two descriptions of it in the market— namely, Canton and 
Foochow caper, the latter being considered the best. It is 
usually scented, and is for the most part used for mixing with 
other teas. It is never, we believe, used by itself in England 
out of the northern portions of the Midland Counties, where it 
is occasionally taken unmixed. The great bulk of the caper 
imported is used in the manufacturing districts, and a little is 
used also in the West of England. The proportion employed 
in mixing varies from one-fourth to ono-half, and in Lancashire 
even more in some instances. In London, caper is very little 
used. The samples, the results of the rigid analyses of which 
are given in the report, were obtained from brokers and mer- 
chants. Most of them came from different ships, and therefore 
they represent large bulks of tea, and the 20 samples tested 
were taken just as they came to hand, and without selection. Of 
the 20 teas analyzed one only was found to be genuine, and 
that was the Foochow caper; the other 19 samples were 
adulterated. All these were faced with plumbago or blacklead, 
contained lie-tea, iron filings, sand, and fragments of quartz in 
variable quantities. The term “ lie-tea ’ has been very candidly 
given to the article by the Chinese themselves, for it con- 
sists not of tea leaves, but of tea dust or the dust of leaves not 
tea, sand, frequently iron filings, made up with gum or starch 
into little masses, faced with plumbago in imitation of caper, or 
with Prussian blue and turmeric in imitation of gunpowder 
teas. The quantities of iron filings met 'with in the 20 teas 
varied from 0 06 to 5*86 per cent, of the tea. the sand from 
2'09 to 12'83, and the ash of the lie-tea from 13 06 to no loss 
than 62 92 per cent, in place of about 6 per cent, present in 
genuine tea. The extractive matter of genuine green tea being 
about 40 per cent., that of the adulterated teas ranged from 
26-69 to 37*94. 

The theine, which is one of the principal constituents of 
tea, present in green tea in the proportion of about 3 per cent., 
was in nearly all cases deficient, and in one instance as low as 
0-82 per cent. It is thus seen that the pmctice of adulterating 
this description of tea in a very scandalous manner is very com- 
mon. No doubt many of the samples were of inferior quality, 
yet the prices at which the different samples were offered for 
sale varied as much as 300 to 400 percent., 'without however any 
corresponding differences of quality being as a rule observable. 
From the small quantities of iron filings met "with in some of 
the teas it is obvious that they are added in many cases not for 
the sake of bulk or weight, but for a purpose to be mentioned 
hereafter, although in some instances the amount was so con- 
siderable as to tdd materially to the weight of the tea. The 
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sand and particles of stone, consisting mostly of quartz, were 
doubtless a^ded solely for the purpose of increasing the weight. 
One of the samples of tea examined contained nearly 6 per cent, 
of iron filings. Now, since tea contains naturally a large 
quantity of tannin, there are thus brought together the two 
chief constituents which enter into the composition of ink, and 
by appropriate treatment a bottle of ink was made from the tea 
in question, and of which the article we are now noticing was 
in part written. What has thus been accomplished in the 
laboratory it is. not impossible may arise in the human stomach 
into which largely adulterated iron filing tea has been received. 
The object of the Chinese in adding iron filings to tea is now 
therefore apparent. The iron, slowly dissolv^ by the acid of 
the tea, forms tannate of iron, and the colour of the infusion made 
with such tea becomes thereby darkened. It is, then, to pre- 
pare a tea which will furnish a dark solution, so greatly pre- 
ferred by many people, that the Chinese have been led to make 
the addition in question. 

CONSUMPTION OP TEA IN THE UNITED KINGDOM. 

The steady increase in consumption which this article of 
food exhibits year after year is a subject for congratulation to 
all concerned in the trade. In 1871 the consumption of tea in 
the United Kingdom amounted to 123,500.0001b.; in 1872 it 
increased to 127,750,0001b.; and in 1873 it had reached 

132.000. 0001b. The quantity exported from the United King- 
dom, on the other hand, again shows a marked falling off. In 
1871 it was 41,000,00011). ; in 1872,38,500,0001b.; and in 1873, 
32,500,000lb. This falling off is due entirely to the preference 
shown by Continenfcil buyers for direct shipments from China, 
instead of supplying themselves, as formerly, from this market, 
and is in point of fact a real gain to the home-trade buyers, 
inasmuch as it does away with the competition which used to 
occur between the two branches of the trade. 

Indian teas continue in strong favour, and prices are gradu- 
ally tending upwards, stimulated by improvement in quality. 
The imports into the United Kingdom have been 164,000,0001b., 
against 182,260,0001b. in 1872; the deliveries for home con- 
sumption 131,500,0001b., as against 127, 600,0001b. in 1872; 
the deliveries for exportation 34.000,0001b., against 39,600,0001b. 
in 1872; the stock remaining on the 31st of December was 

97.000. 0001b., against 98, 500,0001b. in 1872. 

THE ADULTERATION OP FOOD ACT. 

Dr. Whitmore, analyst of Marylebone, hAs presented a 
report to the local authorities, in which he states that the 
articles of food and drink sold in the parish, which he had 
analyzed^ comprised nine samples of bread, seven of flour, one of 
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brandy, four of milk, two of black tea, six of ground coffee, one 
of pickled onions, one of port wine, and five of mustard — in all, 
60 samples. With regard to bread, two samples appeared to be 
genuine, five contiiined alum in very small quantities, and two 
in considerable quantities; and in these last two cases the 
vendors were prosecuted and fined. Of the seven samples of 
flour, two only contained traces of alumina. The brandy was 
genuine and excellent in quality; it was sent by a gentleman 
who said he “ always felt ill after drinking it.” Of the three 
samples of milk, two were genuine and one adulterated with 
about 28 per cent, of water ; and in this case the vendor was 
prosecuted and fined. The two samples of cocoa were sold as 
prepared, and not as genuine cocoa ; both contained cane sugar 
and starch in considerable quantities. All the sample.s of black 
and white pepper appcfired to be genuine ; some were more 
coarsely ground than others and appeareil to contain a larger 
quantity of husks, but no foreign substance could be deU*cted. 
The 12 samples of tea varied very consiilerably both in qu/ility 
and appearance; in some, which were purchased for Is. and Is. 
2d. per lb., they app(Mirod to be mixtures of brokcni loaves, stalks, 
and dust; the infusions of these samples were by no means 
agreeable either to the taste or smell, but yet they appeared to 
be free from adulteration. One sample, which to appetirance 
was good tea and free from stalks and other tea refuse, was 
found to contain at least 17 per cent, of iron filings, together 
with some small portion of sand, and in this case a summons 
had been biken out against the ven<lor. Of the six samples of 
coffee, four were sold as genuine coffee and were found to be so ; 
the other two samples were labelled as mixtures of coffee and 
chicory, and Dr. Whitmore is of opinion that the permission to 
sell a mixture of coffee and chicory should bo qualified by re- 
quiring the vendor to state the exact proportion of the chicory 
added to the coffee. In the samples examin(*d the chicory was 
very largely in excess, but the price chargwl was not very much 
less than that paid for genuine coffee, although chicory may be 
bought for one-third the price. The pickled onions were 
labelled as having boon “prepared with the very best malt 
vinegar;” but the \inegar was very largely diluted, and a very 
considerable quantity of common salt had been added. Tlie 
port wine was evidently a made-up wine. It was very acid, 
but it did not contain either logwood or alum. Of the five 
samples of mustard, one only approximated to genuine; the 
other four were adulterated with whwiton fiour and turmeric. 
As these samples were sold without any qualification, but simply 
as “ mustard,’ it is intended to take out summonses against the 
vendors of them. Since the Adulteration of Food Act has 
been in force the quality of many articles of food and drink 
sold in the parish has become improved, especially the milk and 
bread. 
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THE NEW PRESIDENT OF THE ROYAL SOCIETY. 

Db. Joseph Dalton Hooker, of Kew Gardens, the eminent 
botanist, who has been elected the successor of Sir George B. 
Airy in the presidential chair of the Royal Society, is the son 
of the late eminent botanist, Sir William J. Hooker, of Glasgow, 
and subsequently director of the Royal Botanical Gardens at 
Kew. He was born in the year 1817, and was educated for the 
medical profession. More than 30 years ago he sailed with the 
late Captain, afterwards Sir James, Ross, to the Antarctic Pole, 
as assistant-surgeon, on board Her Majesty’s ship Erchus, and 
on his return to England published his Flora Antarctica^ which 
at once placed him in tlie foremost rank of botanists. His 
next expedition was to the Himalayas, the Flora and Fauna of 
which he described popularly in his Himalayan Journal^ and 
more scientifiailly in other quarters. Dr. Hooker had already 
acted for some years as botanist to the Geological Survey 
of Great Britain, under the late Sir Henry de la Beche, under 
whose auspieces ho contributed to the Transactions of that 
imslitution some importiint papers upon the vegebition of the 
Ciirboniferous period, as compared with that of the present day, 
and upon the general structure and appearance of our fossil 
cr)al system. Al)Out 18 years ago he was appointed assistant 
director of the Botanical Gardens of Kew, and succeeded to the 
directorship, at the death of his father in 1865. Dr. Hooker is 
an honorary D.C.L. of Oxford, and LL.D. of Cambridge, and 
a Fellow of the Linnseau and a variety of other learned and 
scientific societies at home and abroad. It is now many years 
since the “ throne of science,” as it has been called, has been 
occupied by a Ixitauist, Sir Joseph Banks having been the 
last, if we may accept the statement of a writer in the 
Gardener^ ChronicU, which expresses “ the satisfaction which 
all engaged in the pursuit of plant lore must feel at the 
selection of Dr. Hooker for the chief post of honour in the 
scientific world,” 


FRENCH A8SOCUTION FOB THE ADVANCEMENT OF SCIENCE, 

The second Meeting of the French Association for the 
Advancement of Science was held at Lyons from the 21st to the 
28th of August, under the Presidency of Prof. Quatrefages. 
This Association bids fair to become as popular in France as the 
British Association in this country. The work done in the 
sections of Anthropology and Geology was, to say the very 
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least, as valuable as that done by our own sections. Among the 
papers brought before the former, the pleistocene station of 
»Solutr6 excited considerable interest, and was subsequently 
visited by the section. The site has been used by man for 
habitation and burial as late as the Merovingian times, in 
which it was a cemetery, and the strata are to a considerable 
extent remnnU. The association of remains on that spot of 
varying age, Paljeolithic, Neolithic, and Frankish, seems to 
throw a doubt on the precise date of the human skeletons, 
buried at full Icn^h, and generally believed to be of the same 
age as the associated implements of reindeer and bones of 
mammoth. Dr. Gosse also read a paper on the reindoer-cave of 
Ve}Tiors, Switzerland, and exhibited carved implements of rein- 
deer antler, usually called “ batons de commandement,” which 
are of the same form as the arrow-straigh toners of the Eskimos. 
Here, as in the caves of Belgium explored by M. Dupont, they 
presented but one perforation. The debates were very animated, 
and drew out many valuable remarks from the eminent anthro- 
pologist. Dr. Paul Brwa. 

In the Geological section, papers were contributed by the 
Comte de SjiporUi, MM. Dumortior, Beboux, and others, and in 
the debates Prof. Carl Vogt of Geneva took a prominent part. 
MM. Falsan and Chantre exhibited and described an elal)orate 
map of the glacial phenomena of the middle basin of the Rhone, 
drawn on a large scale. They traced the glaciers of the Alps, 
and of the Jura, as far to the west as the Saone, and as far to 
the south as Valence; and they proved that there were two 
epochs of glaciation, the one during which the area in question 
was covered by a great ice-sheet, conveying Alpine blocks over 
the Jura into the valley of the Saone and middle basin of the 
Rhone, and the other during which the glaciers were isolated, 
and local moraines accumulated in the river valleys. These 
two periofls correspond with those which have been noted in 
Great Britain and Ireland, by Prof. Ramsay, Hull, and others. 
The map presented a combination of artistic skill, with careful 
work in the field, which is very rarely met with. 

In the evening three popular lectures were given to the 
public, one of which, by M. Janssen, on the Constitution of the 
Sun, was admirably illustrated. 

The sections were 16 in number, and comprised Agriculture 
and Medicine, as well as those represented in the British Asso- 
ciation. — Nature, 


MATHEMATICAL BIBLIOOBAFBT. 

Among the papers on pure mathematics read to the British 
Association, the most interesting were Mr. J. W. L. Glaisher’s 
contributions to Mathematical Bibliography. The canon of sines, 
tangents, &c., was in 1576 in the same state as it is now, having 
been for a long time in use on the Continent ; but up to this date 
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it had not been need at all in England. The invention of logarithms 
made an enormous change ; and England, from being far behind, 
rushed far ahead. There has been much controversy as to who 
first used the decimal point. Peacock, on erroneous grounds, 
claims the honour for Napier. De Morgan, on the same evi- 
dence, denies the claim ; but Mr. Glaisher has found in Napier’s 
latest work, the ‘ Constructio,’ which is so rare that neither of 
these authors had seen it, more than two hundred instances of 
tlie use of the decimal point precisely as it is used now, to- 
gether with a definition of its meaning precisely such as would 
be given now. Decimals were invented by Stevinus, but his 
notation was excessively cumbrous ; and more or less cumbrous 
modes of notation were employed, each decimal figure having 
some mark above or before it to indicate its value, until Napier 
introduced the improvement of making one point serve for all. 
— AtheruBum. 


ON AIB AND OAS. 

Professor Odltno, in his Christmas lectures at the Royal 
Institution, commenced with familiar illustrations of the buoy- 
ancy of water, stating that, as by the suspension of a heavy 
body in a vessel of water, an addition is made to the pressure of 
weight supported by the vessel, so a corresponding subtraction 
is made from the strain on the point of suspension, a portion of 
the weight being supported by the upward pressure of the 
water. The buoyancy thus imparted to the suspended body is 
a result of the weight of water, and of its property of trans- 
mitting pressure in all directions. The amount of upward 
pressure exerted by water on a submei^ed Ixxly being equal to 
the weight of a quantity of water of the same size as the Ixxly, 
it follows that bodies of the same density as water, by their 
buoyancy when submerged, cease to manifest any weight. In 
raising a bucket of water from a well its weight is not felt so 
long as it remains in the water. After further experimental 
proofs, the Professor proceeded to consider the properties of air, 
which he demonstrated in various ways to be a material sub- 
stjince, not only when in motion as wind, but also as capable of 
being felt when at rest, enclosed in a bladder, and transmitting 
pressure in every direction. Ho then showed how air can be 
weighed in several ways. By means of the air-pump, the air 
contained in a fiask was sucked out completely and weighed. 
It was then refilled with air and again weighed, the increase of 
weight being noted. Air was thus shown to be comparatively 
a heavy lx)dy. Under standard conditions, a cubic foot weighs 
exactly 637 grains, or nearly an ounce and a quarter ; and the 
Professor stated that the theatre of the Institution contains 
above 30,000 cubic feet of air, weighing upwards of a ton. He 
then adverted to the existence of other kinds of air, or gas — 
exhibiting the inflammable gas obtained by the action of £lute 
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sulphuric acid from metals, termed hydrogen, the lightest of 
all gases — ordinary air being fourteen and a half times heavier ; 
,and he showed that a heavy Mloon filled with hydrogen 
ascended in tlie hejmor air in the same way that hea^"y logs of 
' timber rise in tlie heiivier water. The properties of marsh-gas 
and coal-gas were also considered and illustrated. 

Profes‘sor Odling began his second lecture with several in- 
structive illustnitions of the effects of the buoyant action of 
water and air, including an experiment by which he proved 
that when two Inxlies of different sizes balance each other, in 
either water or air, the larger must be really the heavier, its 
greater weight being compensiited by the greater amount of 
buoyancy of water or air. He then proceeded to consider and 
exhibit the pr(»perty possessed ]>y air of expanding, so as to fill 
up an enlarged space, of which property aiivanbige is taken in 
the construction of the air-)>ump. As the air in the glass ])el], 
termed the receiver, is gradually withdrawn by pumjiing, the 
remaining air swells out and occupies the space afforded in 
every direction ; but an absolutely perfect vacuum is unattain- 
able, since some air in an exceedingly attenuated state is 
alw'ays left behind. Of this the Professor gave brilliant 
proofs, by exhibiting several of Mr. Gassiot's vacuum tubes, 
in which a mere trace of the particular kind of gas loft behind 
was recognised by the peculiar colour of the electric discharge 
passed through it. Professor Odling, after considering the 
principle of the ordinary air-pump, consisting of a rect'iver 
connected with a cylinder and piston or plunger, explained the 
construction of the valuable air-pump of Dr. Sprengel, in which 
the pi«'ton is replaced by a succession of drops of mercury, 
each of which acts as a piston by falling through a long tube 
and sweeping out the air. Haring thus showm that the air- 
pump depends for its action on the property of air to spread it- 
self out into any enlargtxl space given to it, the Professor ex- 
plained and illustrated the principle of the condensing syringe, 
which depends for its action on the property of air to suffer 
compression into an exceedingly diminished space. These 
correlative properties of air, he said, are not known to have 
any limits. Air has been comprossetl into one six-hundredth of 
its original bulk, and may be expanded many thousandfold, 
and thus differs altogether from water. Among other examples 
of the force of compressed air the air-fountain was exliibited, a jet 
of water being thus projected many feet upward. The tendency 
of ordinary air to expand was also shown by the expansion of 
the air in a bladder in the exhausted receiver of an air-pump, 
and in other ways, this expansion in ordinary cases being 
opposed by the external pressure of the atmosphere. This 
state of air the Professor compared to the force of a spring-coil 
pressed upon by a weight. For the spring to remain in a 
particular state there must be an exact balance between the 
elasticity of the spring tending to raise the weight and the 
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pressure of the weight tending to compress the spring. In some 
cases, when the atmospheric pressure is removed, the expansive 
force of the air is sufficient to break the vessel containing it. 

EXPLOSION OF WATEB. 

Prof. S. Piazzi Smyth, the Astronomer-Koyal of Scotland, 
has communicated a paper to the Mjin Chester Literary and Philo- 
sophical S(x;iety, the point of which was to show “ that water 
is a far more powerful exploder than gunpowder if you can get 
it (the water) to explode at all.” After showing that great 
heat will, under certain conditions, cause water te) explode, he 
leaves the further development of the subject in the hands of 
men of science. 


The Franklin Institute of Philadelphia, considering the 
want of certainty and accuracy existing in the science of dy- 
namics, have appointed a committee “for the purpose of estab- 
lishing precision to the meaning of dynamical terms, and to 
select and approve sucli terms as may be found proper, and 
reject those which they consider unnecessary.” 

INPrcnON ANT) DEDUCTION. 

In the Report published of the Board of Regents of the 
Smithsonian Institution at Washington, there is a paper on 
Induction and Deduction, by Baron Liebig, in which it is stated 
that grcfit discoveries are made, not so much by force of logic 
as by the action of the imagination, vdiich, in reality, is the 
great discovering power. What is thus generally conceived 
subsequent research either verifies or disproves. But in 
science, as in ordinary affairs, the subject is ffist grasped by an 
act of the imagination. 


WAVE MOTION. 

In Nature, vol. viii. p. fiOG, Mr. Woodward has suggested a 
simple and ingenious illustration of Wave Motion. 

In the case of sound-waves the propagation is comparatively 
simple, and is fully and clearly explained in Dr. Tyndall’s Lec- 
tures on Sound, Helmholtz, in his Poputar Lectures, has figured 
the motion of the individual particles of which a water-wave is 
composed. And in Sir John Herschel’s FamiHar Lectures there 
is an elaborate and beautiful demonstration oftlio motion of the 
particles of other in plane and circularly polarised light ; but 
neither of these expositions app^rs to deal with the mode of 
propagation of the motion by which the wave is formed. 

On the other hand, Sir Charles Whetstone’s ingenious model 
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beautifully exemplifies the interaction of waves and their results. 
But here the waves are produced by the wooden wave forms 
introduced into the machine, the beads representing the particles 
remaining fixed in relation to each other. Neither, tlierefore, 
can tliis explain the manner and direction of the actual impact 
of each particle upon the adjacent one (beginning with those in 
contact with the source of motion itself), to which, combined’ 
with the tendency to yield in the direction of least resisUince, the 
water-wave must owe its form, and upon which the still more 
complicated conception of the light- wave must ultimately de- 
pend. 


THEOBIES AND ILLUSTRATIONS OF COMBUSTION. 

Dr. Debus, F.R.S., began his second lecture on Oxidation, 
at the Royal Institution, by remarks and illustrations of the 
different capacities for heat po.ssessed by different siil>st#inces — 
that is, the different amounts of heat they need to raise them to 
the same temperature. Ho then referred to the old notions that 
the heat and light generated by tw'o combining substances was 
their surplus heat, and that th<‘ resulting compound had less 
capacity for he^it than its constituents. Now, however, heat 
is considered to be a mode of motion. Before Divoisier, sulphur, 
phosphorus, c<irbon, and the metals, w'ore believed to be bodies 
combined with he<'it. Thus iron was h(‘ld to be iron rust and 
heat. Oxygen, moreover, was held to be a constituent of all 
acids, because substances burnt in this gas form compounds 
which redden a solution of litmus, the test for acids — this being 
the case with sulphur, phosphorus, and wirbon. Davy, how- 
ever, demonstrated the existence of true acids (such as hydro- 
chloric acid) which contain no oxygen ; and he also proved that 
some substances burnt in oxygen prcaluce not acids but powerful 
alkalies; for instance, potassium, sodium, and others, the metals 
of the alkaline earths. Combustion, Dr. Debus stilted, is a term 
relative to the atmosphere in which it Dikes phice ; that oxygen, 
which is incombustible in air, burns readily in hydrogen (as 
was discovered by Cavendish), in cosil-gas, and in other VJipours, 
was well shown in a series of experiments. The ignition of 
finely-divided iron on exposure to air w<is exhibited as an ex- 
example of the intense action set up between the molecules of 
bodies brought into close contact; and Doberciner’s discovery 
that finely-divided platinum has the power of producing contact 
between gaseous bodies was also shown. A little of this powder 
placed upon blotting-paper and held over a jet of unlit hydrogen 
became red hot, burnt the paper, and infiamed the gas. That 
compounds containing oxygen can be made to transfer it with 
the production of heat and light was proved in the case of iron 
filings thrown into chlorate of potash, and a red-hot piece of 
charcoal placed in strong nitric acid continued to burn till it 
was consumed. 
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OZONE BESEABCHBS. 

In the Berichte der Deutschen Chemischen GeaelUchaft zu 
Berlin by Prof. Schono has appeared, “ Od the Reciprocal 

Behaviour of Ozone and Water.” The chief points of interest 
resulting from tliis investigation are. that Ozone does not convert 
water into peroxide of hydrogen; that a considerable quantity 
of ozone is absorbed by water, even at ordinary temperatures, 
but that it suffers no qualitative change ; that there is a loss of 
ozone when it is passed through water, beyond that which is ab- 
8orl)ed, which is due, it is thought, to the conversion of ozone, 
by the action of water, into common oxygen. In the Journal 
of the Scottish Meteorological Society, Dr. T. Moffiit, of 
Hawarden, has a curious paper “ On Atmospheric Ozone and 
its Sources.” He thinks that he has proved, by observation 
and cxperimentij, that tlu^re is an intimate connexion between 
phosphorescence and ozone. He states that the brilliancy of 
phosphorescent bodies varies with the stite of the weather; that 
the glow-worm i.s "more luminous in unsettled than in settled 
weather; that the luminosit}" of the sea, produced mainly by 
tile niglit-shiuing Ncrics, i.s a precursor of storms, and that then 
ozone is proiluced. The atmospheric conditions of periods of 
pliosphoreseence are the same as those of ozone, and periods of 
uou-pliosphorcscerice and no-ozono periods occur under similar 
conditions. 

The Athen<pin)i conceives that Dr. Moffit has entirely neg- 
lected tile ever-varying electrical conditions which are known 
to be intimately connected with the development of ozone. 

In Italy it has been found that essential oils — such as those 
of peppermint, lavender, nutmeg, th>Tne, and others — ilevelop 
large quantities of ozone when exposed to sunlight in contact 
with the atmosphere. 


MAGNETIC STORM. 

A CONNECTION botwoen the appearance of Sun Spots and the 
disturbance of the Magnetic Equilibrium has long l>een known 
to exist; and, in a late communication to Ias Mondes, the As- 
tronomer- Royal states that a Magnetic Storm manifesteil itself 
on July 7. on which day Father Secchi observed a remarkable 
explosion on the limb of the sun. By a comparison of the times 
it is reckoned that, if a connection really exists between tho 
solar explosion and the magnetic storm, it would have taken 
about two hours aud twenty minute.s to transmit tho influence 
from the sun to the earth ; and tho relation, if verified, would 
constitute an important cosmic fact that might aflfbrd a key to 
other inquiries. — l^aturc. 


TERRESTRIAL HAGNEnSM. 

Prop. Challis has communicated to the BhUosophical Maga- 
Jsine for January a paper, “ On a Theory of tie Source of 
B 
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Terrestrial Magnetism.” This places in a clear’ light the Pro- 
fessor’s hydrodynaraical theory of magnetism, and explains his 
view of the mcxles of generation of those stwidy strefims of the 
ether, by the agency of which the principal facts of the proper 
magnetism of the earth may admit of explanation. 


THE SAFETY LAMP OF SIR HUMPHRY DAVY. 

Mr. William Sfottiswoode, in liis very interesting paper 
“On the Old and New Laliorjitories at the Royal Institution,’* 
observes : “ Tlie disapj^ointmeiit of the last seventeen years of 
the life of Dav^* is illuminated by the invention, not less original 
in its conception than benevolent in its object, of the Safety 
Lamp. Mr. Spottiswoode observes : 

“The great value of this contfivancc. and of quo.stions 
arising out it, Mill, I trust, ]>e sufficient ajKilogy for diverging 
again from my story in order to mention some very important 
experiments now in progrc‘'S ])y Mr. GalloM'ay. Explosions, it 
is well knoM*n, occur even in ca.ses M'here the »Safety Lamp is 
used. Ami it has U‘en noticed that in these cases they occur 
most frequently aftfT the firing of a blasting shot in the neigh- 
l>ourhoo(l ; and as it m'us almost certain that the penetration of 
the flame through the gauze of tlie lamp, was not due to a 
sudden flow of. gas from one part of tin* mine to anotlier, expe- 
riments have been instituted to determine M'hether the trans- 
mission of the souml Mave, or M'ave of eompression, may not 
'have been the means of producing the mischief. Through the 
kindness of Mr. GalloMMV m'o have here a tube arranged for 
making such an experiment At one end there is the inflam- 
malde current enveloping a safety lamp ; in the centre is a loose 
diaphragm, and at the other end a pistol Mull be fired, by the 
explosion of wliieli a .sountl mmvc -will be propagate<l along tlio 
tui#e. On tlie arrival of the souml M’ave at the extremity of the 
tube, the combustion Mill pa.ss from the inside to the outside of 
the Safety Lamp. Rut I here leave the matter in the hands of 
Mr. Galloway, of whose experiments we hope to hoar more 
hereafter ” 

Mr. Spottiswoode gracefully refers thus to the Fullerian 
Bequest, as “the one act of Mnsdom among the many aberrations 
of aju t'ceentrie member of Parliament, which saved Faraday to 
us, and tliereby, as seems probable, our Institution to the 
country. The liberality of a Hebrew toy-dealer * in the East of 
London has made the rebuilding of our laljoratories possible. 

“ It is said that Mr. Fuller, the feebleness of whose consti- 

‘ Mr. Alfred Davis, aft(*r paying his composition of sixty guineas, as a 
Member of the Institution, and three annual donations of twenty guineas 
for the promotion of research, at his death in 1870 bequeathed 2,0(K)L for 
the same purpose. His deafness prevented him from deriving any benefit 
from the Lectures* 
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tution denied him at all other times and places the rest necessary 
for health, could always find repose and even quiet slumber 
amid the murmuring lectures of the Eoyal Institution; and 
that, in gratitude for the peaceful hours thus snatched from an 
otherwise restless life, he bequeathed to us his magnificent 
legacy of 10,000^. If this evening’s discourse shall have 
ensured one such blissful hour to any of his audience, your 
lecturer’s efforts will not have been altogether in vain. But to 
each such happy individual ho would express the hope that, as 
you have resemlded Mr. Fuller in your experience of life, so 
may you emulate him in your lilx;rality at death. In short, I 
would conclude almost in the words of old Bishop Andrews : 
Unum operae mose pretium ahs to peto, hoc autem vehementer 
expeto, ut mei peccatoris meorumque in precibus interdum 
memor sis. Which being interpreted is : “ ‘ For these my efforts 
I beg but one tiling in return, and this I beg most earnestly, 
viff. that you will now an<l then remember me a sinner against 
your patience and forbearance in your prayers, and that you 
will also bo mindful of our professorships in your wills.’” 


THE KOYAL IN.STITITTION. 

The following Table of the principle items of original work 
done by our Professors, taken in connection with their long 
series of lalxiratory notes, forms a monument of the intellectual 
activity, the manual th‘xterity, and the persevering industiy, 
developed in the Laboratories of the Koyal Institution : — 

Davy. 

1806 Chemical Agencies of Electricity. 

1 807 Decomposition of Potash. 

1810 Chlorine. 

1812 Discourse on Riidiant or Ethereal Matter. 

1813 Iodine. 

1815-6 Kesearchos on Fire-damp and Flame. 

1817 The Siifety Lfimp. 

Faraday, 

1820 Alloys of Steel. 

1821 History of Electro-magnetism. 

„ Magnetic Kotations. 

1823 Liquefaction of Chlorine and other Gases. 

1825-6 New Compounds of Carlx)n and Hydrogen. 

1825-9 Manufacture of Optical Glass. 

1831 Vibrating Surfiices. 

„ Magneto-Electricity, 

1832 -Terrestrial Magneto-Electric Induction. 

1833 Identity of Electricities. 

1834 Electro-Chemical Decomposition. 

„ Electricity of the Voltaic Pile. 

h3 
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1835 The Extra Current. 

1837-8 Frictional Electricity. 

„ Specific Inductive Capacity. 

1845-8 Magnetization of Li^yht. 

„ Lines of Magnetic Force. 

„ Magnetic Condition of all Matter. 

„ Diamagnetism. 

„ Magne-Cr}'stjillic Action. 

1849-60 Magnetism of Flame and Gases. 

„ Atmospheric Magnetism. 

1856 Relations of Gold and other Metals to Light. 

1860 The Regelatiou of Ice. 

Tyndall. 

1853 Transmi.ssion of Heat through Organic Substances. 

1854 Vibrations due to CoutJict of Bodies at Different Tem- 

peratures. 

] 855 Eesenrclies on Diamagnetic Force. 

1856 Shity Cleavage. 

1857-8 Physical Prr)perties of Ice and Glaciers. 

1859-63 A)»sorption and Ihidiation of Heat ))y Gases. 

1865 Calorohcenee. 

1866-7 Action of Heat of High Rofrangibility. 

1868-9 Formation of Cloml.s. 

„ Colour and Polarization of the Sky. 

1870 Smoko and Dust Iies})irator. 

Frankland. 

1863-6 Synthesis of Acids of the Lactic Series. 

1863 Mercury-methyl, Mercury-ethyl, and Mercury-amyl. 

1864 Transformjition of Organo-Mercury Compounds into 

Organo-Ziiic CompoiindH. 

„ Combuslion of Iron in Compressed Oxygen. 

1865 Sjmthesis of Acids of the Acrylic Series. 

„ Syntlie&is of Fatty Acids. 

1866 New Organic Radical Oxatyl. 

„ The Source of Muscular Power. Potential Energy in 

various kind.s of Food. 

1867 Source of Light in Flame. Effect of Pressure upon 

Luminosity of Flame . — See Mr. W. Spottiswoode’s 
Paper in the Proceedings of the Royal Society, Jan. 17, 1873. 


PHILOSOPHICAL GUNNERY. 

The Philosophical Magazine has an elaborate mathematical 
paper investigating the advantage.s arisingfrom the employment 
in heavy ordnance of ever-changing angles of groove to receive 
a fixed angle of rifling in the shot. By this device, called an 
increasing spiral, a reduction of powder pressure in the chamber is 
shown to be effected to the extent of a hundred and sixty-fourth 
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part of the biirsting force, as compared with the gun in which 
the angles of twist of the shot and bore coincide. It is also 
demonstrated that the mechanical force required to rotate the 
shot is a “ small fraction ” of that employed to drive it out of 
the gun. This “ small fraction” is stiited to be 2^ per cent, of 
the expulsive force when the shot and bore correspond ; whilst 
about one-half of this “ small fraction ” is required when their 
angles of rifling differ. In the majority of British rifled guns, 
and in all foreign ordnance, the angles of rifling in the shot and 
bore coincide throughout the whole length of the gun, to the 
loss of the above philosophical advantage . — Hampshire Tele- 
graph. 


HEMATITE IRON ORE. 

A TRACT of Hematite Iron Ore has been discovered in Shrop- 
shire, and eleven hundred acres have been secured on behalf of 
certain Staffordshire ironmasters, who will work it as a company. 
Some specimens contain o7 per cent, of iron. The discovery is 
of great importance to the iron industry. 


SPIEOELEISEN. 

The production of vSpicgelciseii in this country is almost a 
new industry. At Kbbw Vale it has been manuflictured from 
the Spathose iron ores of the Brendon Hills, and some has been 
made at two or three other works. ’ Recently Messrs. Bolchow 
and Vaughan have, for the first time, made Spiegeleisen in the 
Cleveland district on a large scale, and preparations are being 
made -for the construction of furnaces at Fowey, in Cornwall, 
for making this variety of iron from the spathose ores of Per- 
ranzabulo in that county. — Athencpum. 


REFRACTION OP LIGHT. 

Mr. E. B. TvLORsendsto Ahj't^r^an account of an interesting 
lecture-room illustration of the refraction of light, consisting of 
two small wlioels connected by an axl(‘, which are rolled from 
a smooth surface on to a rough one or vice versd. 


PRESSURE OF RADIATION. 

ftoME experiments exhibited by Mr. Crookes to the Royal 
Society seem likely to constitute a most interesting confirmation 
to physical theory. A light rod, having a small disc of pith at 
each end, was suspended by a delicate thread in a vacuum ; on 
the approach of n body radiating heiit (the finger, or a burning 
piece of magnesium wire) to one of the discs, it was repelled. 
A piece of ice appeared to attract the disc ; this, however, is 
really a repulsion by the more heated bodies on the other side 
of it. If this experiment had been made fifty years ago, it would 
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have been reprarded as conclusive in favour of the emission- 
theory of light. It had, however, been recently shown by 
Maxwell, that the propagation of waves through the ether pro- 
duces a pressure in the direction of the ray, the pressure on a 
square foot of surface being equal to the whole energy of radi- 
ation in a cubic foot. Thus the pressure of strong sunlight is 
about three pounds and a quarter per square mile. “Aflat 
body exposed to sunlight would experience this pressure on its 
illuminate<l side only, and would therefore be repelled from the 
side on whicli the light falls. It is probable that a much 
greater energy of rsuliation miffht be obtained by means of the 
concentrjited rays of the electric lamp. Such rays filling on a 
thin metallic disc. diOicately su.spended in a vacuum, might 
perhaps }>roduce an observable mechanical effect” (“Treatise 
on Eh*ctricity and Magnetism.” vol. ii. p. 391). The amount of 
the pressure involve*! in Mr Crookes’s experimc'ut must of 
course be measured before we can assert with confidence that 
it is actually pressure of radiation . — The Academy. 


CELESTIAL SPECTROSCOPY. 

Mr. Norman Lockyiui has made to the British Association 
two important communications in connection with Celestial 
Spectroscopy One is an account of the marvellous perform- 
ances of a diffraction grating presented to him by its constructor, 
Professor Rutherford, of New York. It appears that this 
gentleman has. after years of lal»onr, constructed a screw of 
wonderful perfection, by means of which he drives a ruling 
machine, and the mechanical <letails are now so complete that 
he can start the machine in the evening, leave it to itself all 
night, and find the ruling of the plate finished next morning. 
The grating exliilated by Mr Lockyi'rwas engraved on speculum 
metal, and liad 6,300 lines to the inch. For equally high dis- 
persion it surpasses a battery of prisms l)oth as regards light 
and definition. When the fifth or sixth spectrum is used, the 
dispersion is so enormous that the 3 lines which compose the 
group h cannot all be comprised in the field of view of the tele- 
scope at once. 

The other communication contains an account of inferences 
which have b(‘cu drawn from an improved metliod of ohsorving 
the spectra of electric discharge. MTien a spark is taken in 
hydrogen between two poles, one of iron and the other of copper, 
if a lens is employed to throw images of the two poles on the 
two ends of the slit, the spectrum of iron is seen at one side of 
the spectrum, the spectrum of copper on the other side, and the 
spectrum of hydrogen in the middle. It is thus easy to dis- 
tinguish the lines of the metals from those of the medium in 
which the spark is taken. When one of the poles is of alu- 
minium, it is found that two of the aluminium lines extend far 
beyond the rest, and the important fact is that these are the 
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only two aluminium lines which are found among the dark lines 
of the solar spectrum. Similar coincidences are found in the 
case of other metals, and one groat difficulty in solar spectro- 
scopy is thus removed. It thus appears (and the inference is 
confirmed by special experiments) that out of all the lines which 
a vapour emits when at a low pressure and not encumbered by 
the presence of other substances, portions are suppressed when 
other vapours are present in sufficient quantity, or when the 
vapour itself exceeds a cortiiin density. 

Kirchhoff, in one of his earliest papers, gave a conjectural 
explanation of the variations of a spectrum with the density of 
the vapour yielding it. This explanation may bo accepted as 
true, so far as it goes, but it renders no reason for the difference 
which exists bc'tween the spectrum of a small thickness of a gas 
at high density and the spectrum of a great thickness at a low 
densit}". The chief exj)lanation, acconling to Professor Clerk- 
IVLixwell, is analogous to that which accounts for the differ- 
ence lK‘tween the boun<l.s emitted by a boll — according as it is 
struck once, and then left to itself, or is rattled on with rapid 
blows of liammers, or is sawn at the edge with a metfillic saw. 
In the first (xihc, there is one ])reponderating note easily dis- 
tinguished ; in the second, a multitude of notes, which can only 
1)6 distinguished by a highly trained ear ; in the third, a fright- 
ful screech, which is analogous to a continuous spectrum. 

M. Janssen, who has of late years been one of the most 
regular attendants at the meetings of the Pritish Association, 
gives, as usual, a valuable contribution to solar observation, by 
descrilang (in French) a plan for applying photography to the 
determination of the precise times of beginning and ending of 
the approaching transit of Venus. A disc, with an intermittent 
motion of rotiitiou al)Out its centre, is to carry upon its face 
upwards of a hundred |)hotographic plates disposed in concentric 
rings, and siiccessivo pictures of the sun will be taken, one upon 
each of those plates, at the commencement of the transit, and 
again ut)on another set of plates, similarly mounted, during the 
concluding portion of the transit. 

PHOTOGRAPHIC RESEARCHES. 

A PAPER has been read to the Photographic Society, by Capt, 
J. W.aterliouse, “ On Photocollot;^’pe Printing.” in which the use 
of citric acid was recommended as a clearing agent. Lieut. 
Chermside, R.E., read a paper “ On Photography in the Arctic 
Regions.” The author accompanied Mr. L. Smith in his Arctic 
expedition last summer. The temperature at which pictures 
were actually taken was rarely below 32® Fahr., but much 
difficulty was experienced in maintaining the solutions in proper 
order during excessive cold. The author gave some practical 
advice on the subject gf overcoming natural difficulties inherent 
to photographic manipulations in high latitudes. 
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Prof. Henry Draper, of the University of the city of New 
York, sends us a copy of his paper “ On Diffniction Spectrum 
Photo^aphy, illustrated by a Photo^aph printed by the Alber- 
typo Process, by Mr. H Bierstadt.” The paper is itself an 
acceptable c*ontribution to science, but the photograph is of great 
value. The spectrum was taken on a collodion plate, and trans- 
ferred by the Al])ert\’pe process to a thick piece of glass, from 
which the plaU*H are }>ririted ; the spectrum, we are assured, is 
absolutely untouched, the lines of the solar spectrum being cor- 
rectly represented in their relative positions as printed by them- 
selves . — Athm (e u m. 


THE HEOINNINGS OF LIFE. 

Dr. Bastian’s great work on “ The Beginnings of Life” con- 
tinues to attract much attention in scientific circles. The doc- 
trine whicli the author urge-! i*, the possilality of deriving living 
l)eings from dead organic matter, and to this .species of trans- 
formation he gives the namt‘ of archchiosis. Ht) shows that 
bacteria are generated in liquids in wliich no germs can bo dis- 
covered under th(‘ hig}u“-t microscopic powers, and he thence 
concludes that they must either 1 hi derived from iindsible germs, 
or that they have been produced in the flui<l by a process of 
archebiosis. lie also shows that bacteria are killed by heat, but 
that they are nevertheh‘.ss developed in liquids which have been 
raised to the boiling i)oint These results, it must be confessed, 
are not conclusive. Jhit the doctrine of archebiosis, or of .spon- 
taneous generation, as it is sometimes called, has iicquiro<l a new 
authority when it has such men as Dr. Bastian arrayed in its 
support. — J, C. Bourne, Illustrated London News. 

STUDY OF MAN. 

From a preliminary Beport, presented to the British Asso- 
ciation by Tolonel Lane Fox, we learn that an elaborate scheme 
has been drawn up>. comprising one hiuidred sections, relating 
to all that it seems pos.sible to know about a man — his physical 
constitution, his hi‘!tory, hi.s s(x*ial condition, and wlnit not. 
This scheme, de.scending to the minutest detiiils, seems framed 
so as to satisfy ev(‘n the most thorough -going anthropologist. 
Each section is prepared by an eminent authority, and tells the 
traveller what questions to a.sk ami what to oljservefor liimsolf. 
If only a tithe of these observations are made, science must needs 
be greatly aided, and instead of having travellers’ stories 
shall get sober facts. But the traveller, following the instruc- 
tions, must record his answers as he receives them on the spot, 
and not roly on recollection, which generally leads to distortion 
of the truth. It has been well said that half a word fixed 
upon or near the spot is worth a cart-load of recollection.” 
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ETHNONOGICAL SPECIMENS — A SOTTL-TEAP. 

The Rev. Wyatt Gill deserves special mention for exhibit- 
ing and describing to the British Association a highly-in- 
teresting collection of ethnological specimens, collectetl by him 
during a long residence, as missionary, in the group of the 
Harvey Islands, in Polynesia. Perhaps, one of the most curious 
of these objects — one which we do not remember to have pre- 
viously seen represented in this country — was nothing less than 
a Soul-trap ! Tliis consisted simply of a series of rings, twisted 
in cocoa-nut fibre. If a native should commit a greiit offence, 
or have the misfortune to offend a sorctTer, tlie latter immedi- 
ately proceeds to make a new ring in his chain, so as to form a 
trap to catch the poor man’s sj)irit. This ring is then hung up 
in the open air ; and if a butt(Tfly or small bird chance to fly 
through it, tlie sorcerer asserts that the soul of the culprit, 
assuming this form, has pns‘^ed iiihj the trap. It is immediately 
known throughout the trilx* that a certain man has lo‘*t his soul, 
and his friends eonst'quently seek to propitiate the medicine- 
man by bringing to him large presents. If the offence has not 
been great, this i.s wisily aecomplisheil, and the soul is easily 
induced to return ; but, if the sorcerer does not choose to be 
influenced in this way, and refuses to c^ill back the soul, the fate 
of the unhappy offender becomes pitiable indeed. As a matter 
of fact, it invariably happens that the soulless man shortly after- 
wards dies, of course through sheer mental distress at ha^^ng 
had his soul thus entrapped. 


ANIMAL PHYSIOLOGY. 

In I)cr Natiirfarscher we note two striking observations in 
Animal Physiology. One of these refers to the torpedo, which 
has beeu a puzzle to physiologists, inasmuch as, while giving 
shocks strong enough to lame or kill another animal, its own 
muscles do not show the least contraction. Du Bois liajTnond’s 
hypothesis is, that while the stimulation to discharge goes forth 
from the central organ, the same organ sends out at the same 
time a counteractive influouco through the ncrA-ous system, 
which neutralises the excifcibility of the nerves. M. Franz Boll 
took a recent opportunity of experimenting with the fish on the 
Italian coast, aiul, among other things, he te'^ted this theory by 
Atting some nerves, and watching tlieir muscles w'hen he stimu- 
Ated the electric nerves. The neutralising stimulation being 
thus cut off, the muscles should, he thought, contract, if the 
hypothesis were true ; and they did so, the mu‘5cles of the 
unsevered nerves remaining at rest. Still, he hardly thinks the 
experiment decisive, because nerves are more excitable after 
section. — The other observation is by Professor Fick, w'ho has 
found, by manometric measurement, a less pressure of blood in 
the left ventricle tlian in the aorta ; 80 mm. of mercury in the 
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one case. 104 to 128 in the other (in a dog). He supposes the 
blood, only partially filling the ventricle, at the apex, to be shot 
against the semilunar valves, forcing them open l)y its vis viva. 
In the neighlxDurhood of the valves the pressure must quickly 
rise. In short. Jis the author puts it, the blood is not pressed, 
but hurled (gcscJdeiidert) into the aorta. — Nature, 

PHYSIOLOGY OF THE HIIXIN. 

At the Annual Medical Conversazione held at the West 
Biding Asylum. Wakefield, on the invit it ion of Dr. Crichton 
Browne, medic.tl director of the iri'^titution (in which there are 
1,400 inmate‘s), a large number of medical men of Wakefield, 
Leeds, Bratlford, and otlier towns assembled tr) liear the lecture 
by Dr. W. (^irpenter. Begistrar of the Lmdon rniversity, ou 
the recent advances in the study of the Plu siology of the Brain, 
with speci.il reference to cxperinumts conducted by Professor 
Perrier, of London, tending to show tin* localization of the 
functions of the brain. These ex])eriments were fir^^t made by 
Professor Perrier at the West Biding Asylum, and have given 
rise to much thought and discussion in the medical world. It 
is l>eli(*ved that the results will oocvision a very great change in 
the treatment of the various forms of mental disease. We are 
in a position to state that Professor Ferrierisat present engaged 
in conducting a series of experiments on the brains of monkeys 
in particular, for which purjioso a grant has been made to him 
by the Boyal Society, before wdiich body ho has road a 
paper emlKidying the result. Tin* fact that he wais to repeat 
several of his M’onderful exju'rimeiitsg.ive additional imporfince 
to the proceedings. Lor«l Hougliton, in introducing Dr. 
Carpenter, said he was much honoured by being i>ornntted to 
take the chair at a meeting of .so many eminent scientific men 
in a locality with which he was connected lK)th by finiily asso- 
ciations and by polilie<d, social, and administrative relations. 
They would have befon* them that evening fine of the most 
eminent of modern physiologists, and he would tell them, in 
words which lie would not venture to anticipate, that interesting 
experiments were still going on in relation to the study of 
physiology, and tho.se pijciiliar and wonderful operations which 
were implicitly connecteil with their mental functions, and 
which exhaust all that enormous sphere of int(‘restH which 
occupied the province of liuman intelligence. He could do no 
more than ask them, as he knew they would, to give to Dr. 
Carpenter a most respectful hearing, and to continue each of 
them in their own studies, and, as far as circumstances would 
permit them, to follow out those illustrations he would give 
them of experiments which had been made by many eminent 
physiologists in that very place itself ; and in telling thorn to do 
so he would ask them to act witli two principles — with courage 
and with caution — because it was necessaiy to remember that, 
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as in the old time, human ignorance and human superstition 
had such power over the minds of men that even such a dis- 
covery as that of anesthetics, relieving mankind from an 
enormous load of pain, was overcome hy that superstition and 
that ignorance, and remained for four centuries buried, till it 
was re-discovered by the science of to-day. They would every 
one of them be met by certain difficulties in their own proces‘^es 
which it would require courage and caution to meet. There 
was no doubt that in the treatment of the insane lay the deepest 
and the most seriou.s means of discovering those varieties of 
physiological processes connecting themselves vith physiological 
phenomena, and leading on to discoveries of vhat perhaps they 
them.selves had at that moment only the slightest apprehension. 
They would find objections from people telling them those 
things were wrong, that they must not try them ; and therefore 
those objections were to bo met vith caution and with courage. 
Go on, ho would say, with the truth wh(*n they knew they had 
got the truth. Go on with moderation, and that certainly 
would lead them to understand — what it was the duty of 
every medical student to undersbind accurately — not only the 
structure and functions of the body, Init also, through the pro- 
cesses of the brain, of gaining such understanding as he might 
of the connexion of the mind vith the body of man. Go on in 
that way, and they would each of them, as far as their intel- 
ligence and study permitted them, add not only to the science 
of their country, hut the greatest of all science which a man 
could under'^bind — the science of man. Dr. Carpenter then 
gave a k'oture, which was an extension of those which he 
recently delivered in St. George’s Uall, London. — Times, 


THE NEKVOUS SYSTEM. 

No fewer than five papers on physiological subjects, relating 
chiefly to the nervoms system, are contributed by Prof. Cyon 
to the last number of Archiv far die gesammie PhysU 

ologie. This journal also contains an account of some experi- 
ments, by Herr B. Luchsinger, “On the Formation of Glycogen 
in the Liver.” The experiments were conducted in the Ph3’sio- 
logical Laboratory of the University of Zurich, and supplement 
those of Weiss on the production of glycogen when gljTerine is 
injected into the system. 

PRESERVATION OP HEALTH ON THE GOLD COAST. 

The following suggestions have been furnished to the 
British Medical Jonmal by an experienced medical officer : — 
1. Good water being of the first importance, the following rules 
should be oliserved as far as possible. The water should be 
Wled and filtered, but the best way to use water, and for thirst, 
is to drink it with tea. It is strongly recommended that all 
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ranks fill their wnter-bottles with tea. and use it in preference 
to plain water. Water should always be drunk in moderation 
when the IkkIj is heated. The less a solder drinks when on the 
march the better. 2. Flannel shirts should invariably be worn. 
No linen or cotton shirts should be used. The most experienced 
officers in such climates have all recommended flannel. The 
best writers on the hvg:iene of the tropics (Chevers, Jeffreys, 
Moore) all recommend flannel. From experience at Rome and 
the West Coast of Afrkvi, it is protective against malaria. 3. 
All ranks are warned against intemperance. The men who 
drink spirits to excess are the first to fail when stren^h and 
endunince are required, and they are less likely to recover 
from disease, wounds, and injuries. 4. (Ireat care should be 
paid to the feet. At tlie clo.se of a day's march every man 
should bathe his feet, and wash his s<x"ks whenever they are 
.soibnl. If the feet chafe, rub tin* siK’ks with common soap 
where the}' come in contict with the sore })laces. Rubbing the 
feet i^dth oil or fat of any kind before marching i.s a good 
remedy. If blisters form on the feet, they ought not to be 
opened during the march, but at the end of tlie time a needle 
and threa^l shouhl be drawn through, and the fluitl will gradually 
oose out, f). An old and experienced soldier eats and drinks as 
little as possible while marchijig. The young soldiers are 
warned against eating the contents of their haversacks and 
using their water-bottles on the line of march. It is a bad 
habit, and causes more suffering in the end. 6. At the halt, or 
at the end of a day’s march, the heat(*d men shouhl not uncover 
themselves. They .should take off their valise and belts, but 
keep on their clotlies for an hour. Then they may be taken 
off, well shaken, and dried. This will prevent the danger of 
chill and exposure, 7. Quinine, as a daily article of diet and 
not as a medicine, is recommendisl. It shouhl be tJiken every 
morning, to the extent r)f as much as will lie on a halfpenny. 
8. Men should never march on an em])ty st<miach. Tea or 
coffee and bread shouhl invariably be taken before commencing 
the morning’s march or work. 9. Campfires should be allowed 
whenever admissiljle. They purify the air, prevent annoyance 
from insects, dry clothing, and are a security against chilliness 
during the night. 10. Perhaps in no expedition ever under- 
taken by this country wall greater vigilance be required over 
health matters than on this to the West C/f>ast of Africa. It 
behoves, therefore, all ranks to aid and assist the commanding 
officer in maintaining the battalion in the highest physical effi- 
ciency. 


FORCE AND MOTION. 

Dr. William Rutherford, the now Fullerian Professor of 
Physiology, begins a course of twelve lectures on the Forces and 
Motions of the Body. In his introductory remarks he com- 
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mented on the various modes of motion going on in the living 
body — mechanical, electrical, thermal, sonorous or \dbratory, 
and chemical ; and he then proved by experiments thfit all these 
motions may be transformed into each other — mechanical 
motion givingrise to electricity heat, and sound, and the converse. 
Having alluded to atomic, molecular, and molar motions, he 
stated that all motion results from the action of force, the 
nature of which is unknown, but which has been defined as 
causing and suspending motion, or changing its direction. He 
then characterised and illustrated the forces of gravity, chemical 
affinity, cohesion and adhesion, as well as the dual or polar 
forces of attrnction and repulsion exhibited in electricity and 
magnetism. Energy was described as different to force, but 
implying its existence, and as U-ing the power of doing work. 
When a weight is rinsed by a cord, it acquires energy, which is 
terme<l potential till the weight is let fall, when the energy is 
termed kinetic. The potential chemical energy’ of a luci'fer- 
match is changed to kinetic by friction. Proceeding then to the 
subject of his course, the Professor stated that the ordinary 
mechanical motions of the body are mostly due to forcible 
changes in the shape of the contractile tissues, which may or 
may not bo prompted by nervous action, the direction of these 
motions being either indefinite or definite. Motion in an inde- 
finite direction, which is found in the corpuscles of white blood, 
mucus, and connective tissue, w'as termed amoebiform, from its 
similarity to the movements of tlie prot'imceki and amoeba, the 
lowest forms of animal life, being masses of miTe jelly or pro- 
toplasm. Motion in a definite direction was illustrated by re- 
ference to the movements of the pigment-cells of the frog and of 
the animalcules named bactervi. ami also in the ciliary' motion 
observed in the gills of the oyster and mussel, which also occurs 
in the higher animals. Several of these interesting phenomena 
were exhibited on the screen by the aid of the microscope and 
the electric lamp . — Proceedings of the Boyal Institution. 

MUSCULAR MOTION. 

Professor RuTiiEKroRD, in his third lecture on the Forces 
and Motions of the Hody, given at the Royal Institution, 
describes the nervous mechanism concerned in voluntary’ and in- 
voluntary muscular movements. In speaking of the rapidity of 
muscular action, ho alluded to the fact that striped muscle is 
placed in those parts of the body where quick action isr^uired ; 
thus, in the upper part of the gullet, where the food must pass 
rapidly, in order not to interfere with respiration, the muscular 
fibre is striped ; wliile in the lower part, •where such quickness 
is not needed, this fibre is non -striped. He then threw the 
shadow of a frog’s muscle upon the screen, and showed that the 
amount of contraction produced varied: 1, with the power of the 
stimulus (dectricity) used to throw it into contraction ; 2, with 
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the weight which the muscle was caused to raise ; and 3, with 
the energy of the muscle, an exhausted muscle being unable to 
raise any weight at nil. He also pointed out the perfection of 
muscle as an apparatus for the production of mechanical 
motion, since a little muscle of tlie frog’s log is able to raise a 
weight of fifteen ounces. He mention » m 1 tlint the contractile 
substance of a muscle is semi-fluul during life, and stiffens ^at 
death, and in so doing it w‘<eparates in a solid and fluid part. 
The solid part consists of myosin, a substance resembling 
albumen in composition ; while the fluid part contoins small 
quantities of numerous other constituents found in muscle. The 
solidification of myosin is the cause of “ rigor mortis,” or death 
stiffening. 


DEATH AND THE SEASON. 

It is well known that the rate of mortality differs at dif- 
ferent swisons of the year. The Scottish Registrar -General has 
cxaminwl the registers with a view to ascertain the relative 
effect wliich season has upon the mortality at various ages. The 
exjiniinatiou was confiiKnl to the deaths registered in the ten 
years 18o6-65 in the eight principal towns of Scotland ; but 
these contain very nearly a third of its ])opulatioiJ, anil the facts 
they exhii)it as to tlie influence of season are regarded as show- 
ing the effect upon Scotland gener.dly. Dividing the year into 
two equal parts, the mortality as a whole is seen to be greatest 
in the winter and spring, an«l least in the summer and autumn ; 
but the most fatil month of the season and the extent of the 
influence of season vary with age. Equjilising the months to 
31 days for comparison, it is found that the morbility of 
children under five years of age was least in September and 
greatest in February, and that thodeJiths in the ten years ranged 
from 8,619 in Septend>er to 11,16.) in February. At the next 
age taken, from 6 to 20 year.s old, there is less variation in the 
monthly number of deaths than at any other period of life ; 
August was the month of least and February the month of 
grcv'itest inortjility, and the range was from 1,929 deaths in 
August to 2,348 in February. Among persons between 20 and 
60 years of age, the vigorous period of life, SijptondjiT was the 
month of least and January the month of greatest fatality ; and 
the range was from 4,724 in September to 7,033 in January. 
The returns relating to persons al»ovo 60 years of ago show the 
baneful effects of cold ; the legist fatal month was September, the 
most fatal was January. 

STEAM GOTBRNORS, 

In the Journal of the Franklin Institute appears a usefhl 
paper by Mr. Hui^o Bilgram, on the theory of Steam Governors. 
In government reports on the decay and preservation of timber, 
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Generals Cram and Gillmore recommend the Seely process as 
the best. In consists in subjecting the wood to a temperature 
above the lx)iling point of water, and below 300° Fahr. while 
immersed in a bath of creosote a sufficient length of time to 
expel the moisture. When the water is thus expelletl the pores 
contain only stoiim ; the hot oil is then quickly replaced by a 
bath of cold oil, by means of which change the steam in the 
pores of the wood is coTulensed, and a vacuum formed into which 
the oil is forced by atmospheric pressure and capillary attrac- 
tion. Gen. Gillmore thinks a wooden platform, thorovghly 
creosotedy would last twenty to thirty years, and be better than 
a stone platform during that entire period. 


SCIENTIFIC USE OF THE IMAGINATION. 

Phofessor Tyndall, in a lecture given by him before the 
British Association, has given some few illustrations of the value 
of a duly controlled imagination mentally picturing the invisible. 
Standing on the deck of the ht' said, and listening at 

different times to the sounds, it was evident to all the party that 
there was a something which caused these variations, something 
which had a real existence, something invisible which it was for 
the imagination to ])icture. The Professor proceeded to speak 
of the passage of heat through different bodies, and mentioned 
the almost perfect sto})pago ot heat by some, and its ready 
transmission by others. Imagination has to picture vapour from 
sea and land arising in the air in lasers, these layers presenting 
“ reflecting surfaces ” to the passjige of sound. In the relative 
homogeneity of the atmosphere, or its being split up into many 
layers, we have a clue which may enable us to arrive at a know- 
ledge why sounds of equal intensity will travel further on some 
days than others. The Professor explained some instruments 
called “ cyrens ” in use in America, ami also read some extracts 
from Faraday’s correspondence with the Trinity House on the 
subject of sound signabs. — Builder, 

REVOLUTIONS OF SCIENCE. 

It is not often that Mr. Disraeli says anything which cjills 
for particular notice in a journal of this kind ; therefore it is with 
peculiar pleasure that 'wo quote the opinion he uttered at the 
late Glasgow banquet as to the share which Science has had 
during the present century in moulding the world. Coming from 
a man of his shrewdness and sentimentality withal, the words 
have a striking force. Speaking of the last fifty years, he 
said : — “ How much has happened in these fifty years — a period 
more remarkable than any, I will venture to say, in the annals 
of mankind. I am not thinking of the rise and fall of empires, 
the change of dynasties, the establishment of Governments. I am 
thinking of those Revolutions of Science which have had much 
more effect than any political causes, which have changed the 
position and prospects of mankind more than all the conquests 
and all the coaes and all the legislators that ever lived.” — Nature, 
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THE ATMOSPIIEHIC TELEOKAPH. 

The Ti?nes of Nov. lo, 1873. oonUined an article on the 
Pnenraatio Despatch, which lias never been used to any extent 
in this country. From that article wc learn the following par- 
ticulars as to the working of the above method of conveyance in 
London : — 

The pneumatic tube extends from the Londou and North- 
Western Railway Station at Fust on Scpiare to the General 
Post Office in St Martin’s-Ie-Grand The ct'ntral station is in 
Holborn, uhere is also the inachinorv for effecting the transit of 
the trains. Here the tube is ilivided, so that m effect there are 
two tubes o])ening into the st it ion. one from Kuston tollolbom, 
and the other from the Post Office. The lenirth of the tube 
between Holborn and Euston is 3,080 yards, or e\ ictly a mile 
and three-quarters, a greater length than was originally con- 
templated. but which wasnnderei necessary by tb* avoidance 
of certain jin^pirty on the route. Tile tulx* is of a flattened 
, horse-shoe section, d ft. wide and 4 ft 6 in high at the centre, 
having a sectional area of 17 s(|uare feet The .straight portions 
of tile line are formed of a continuous cast-iron tube, the cun'ed 
lengths being constructed in brickwork, with a facing of cement. 
The gradients are o<i8v ; tin* two chief are 1 in 4d an 1 1 in 60, 
some portions of the line being on the levi 1 : the sharpest cur'-o 
i.s that near the Holborn station, which is 70 ft radius. The 
tube between Holborn an<l the Post Office is IjOdH yards in 
length, or 102 yartls less than a mile, ainl is of tlu' sanu' section, 
ami similarly con.structed to the first length. Two gradients 
of 1 in Id occur on the Post Office section, but this steep inclina- 
tion is in no w’ay inimical to the w'orking of the system The 
Holborn station is situabnl at right angles to the line of the 
tub(s, wdiich are therefore turned towar Is the station into which 
each opens. All through trains, therefore, have to reverse there, 
and this is effected in a very simple manner by a self-acting 
arrangement. A train upon its arrival rniis by ^^rtue of its 
acquired momentum u]) a short inelino, at the summit of winch 
it momentarily stops, and then quickly descends by gravity. In 
its descent it is turned on to a pair o‘ rails le^lding to tlie other 
tube, into which it enters and through which it continues its 
journey, the whole process of reversing occupying barely 30 
seconds. Trains containing goods for the Holborn station are 
simply run down from the top of the incline on to a siding. 

The waggons, or carriers, as they are termed, weigh 22 cwt., 
are 10 ft. 4 in. in length, and have a transverse contour con- 
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forming to that of the tube. They are, however, of a slightly 
smaller area than the tube itself, the ditference — about an inch 
all round — being occupied by a flange of indiariibber, which 
causes the carrier to fit the tube exactly, and so to form a piston 
upon which the air acts. The machinery for propelling the 
carriers consists of a steam-engine having a pair of 24-in. 
C 3 ’limler 8 with 20-in. stroke. This engine drives a fan 22 ft. 
6 in. in diameter, and the two are geared together in such a 
manner that one revolution of the former gives two of the latter, 
or, in technical terms, the engine is geared at 2 to 1 with the 
fill. Tli(‘ trains are drawn from Euston and the Post Office by 
exhaustion, and are propelled to those points by pressure. The 
working of the fan, Jiowever, is not reversed to suit these con- 
stantly varying conditions ; it works continuously, the alternate 
action of pressure and exhaustion being governed by valves. 
The engine takes steam from three Cornish boilers, each 30 ft. 
long and 6 ft. 6 in. in diameter. Telegraphic signalling is 
carried on between the three stations by means of needle instru- 
ments. 

Tile system of Pneumatic Despatch, or “ Atmospheric Tele- 
graph.’’ as the French cull it, is utilised to a much greater extent 
ill Paris tlian in London, though with some important diffiTcnces 
in construction and object. We have thought that some details 
concerning the working of this system in Paris might be useful 
and interest ing at the pre.M*nt time, and we therefore give an 
abstract of some articles on the subject which have recently 
appeared in La Saivre. 

The (piestion of tlie distribution of messages in the interior 
of towns has revived the sy.stems of pneumatic transport, which, 
aftiT having had tlieir day of celebrity, seemed for twenty 
years doomed to oblivion. 

In following the aspects of this question, wo shall show in 
whut wa)’ the atmospherie telegraph is a result of the electric 
telegraph. Wo shall afterwards consider the former more 
specially ; and after h.aving shown its present condition, shall 
inquire what future is in store for it. 

The telegraj)hic de.spatch has heconu' an article of everyday 
use. As the age is a fast une.it is natural that it should utilise 
with eagerness so haud>’ a means of transmit! ing almost in‘<tan- 
taneou.sly its impressions or its wislies to all distances. It is 
neccssar}" to remimiher that a city like London or Paris sends 
out and receives every day an immense nnniber of tehgrams. 
The vires which serve as conductors of electricity are multiplied 
in all directions for the purpose of meeting the deiiiands of this 
traffic. They meet in the interior, at the central office. This 
central station speaks vrhi ct orhi ; in other words, it receives 
the messages of the city for the purpose of spreading tliem over 
the entire world, and it accomplishes also an inverse movement. 
The aspect with which we are here concerned is the distribution 
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thronghout the city itself. Let us see what has been done in 
Paris to accomplish this purpose. 

As each house cannot be put in immediate communication 
with the telegraphic network, it became necessary to adopt some 
other convenient plan. In the case of Paris, the city is divided 
into districts of a mean radius of 500 metres, in order to limit 
the journeys of the foot-messengers. The application of this 
rule gave fifty points, distant one kilometre from each other, 
where are established so many branches of the chief ofiSce. 

This system was found, however, not to work well, and was 
moreover very expensive, for reasons which we need not detail 
here ; and after voiture^ were tried for some time as a means of 
sending despatches from the head office to the more important 
branches, it was re.solved to have recourse to tlio pneumatic tube. 
We have just referred to the extent to which it has been carried 
in London. Paris and Perlin followed the example of London 
in 1865. AVo shall speak here of the sj'stem of Paris. 

In Paris there are fifty stations, distant fnmi each other 
about a kilometre, connected by an iron tube, which is inter- 
rupted at each station. The central station, by which the 
transit of messages is efifected with the interior, is in the line do 
Grenello ; there aro seventeen di.strict stations, in tlie Hue 
Boissy-d'Anglas, Grand-Hotel, Bourse, &c. 

How is this netw'ork managed ? Like a diminutive sub- 
terranean railway, in w'hieh the waggons are cylindrical boxes 
and the motive power compro‘5S(*d air pri*pared in the stations. 
At the central bureau tho trains are formed, composed of as many 
boxes as there are branch offices to supply. The trains are 
ommhvs w'hcn they stop at the intermediate stations, ixprna 
when they shoot pa^'t them. 

Every quarter of an hour an omnibus train h'aves tho Buo 
de Grenelle, and accomjdislie.s the distance which separates it 
from tho Kue Boissy-d’Aiiglas (1,500 metres) in a minute and 
a half. Tliere it is received in a vertical column, and tlie box 
W’hieh carries the messages to bo distributed jn the di.strict 
having been taken out, the otIier.s an* ])ut into the section of tho 
line which runs towards the Grand-Hotel, a new box having 
been added containing messages to be transmitted, W'hieh have 
been deposited since the last train. Tht* train again takes its 
departure, composed of ns many boxes as ]>oforo ; it goes through 
the same operations at the Grand-Hotel, tho Bourse, the 
ThMtre Franc^ais, and at tho Kue des Saints-Piros. It re-enters 
tho Kue <lo Gn-nello tw’elve minutes after its departure, h/iving 
changed all its boxes andcarricnl back messages for distribution. 

Besides this there is a secondary network, the details of 
which, however, wo need not now enter upon. There is a 
direct line which goes from tho Kuo de Grenelle to tlu^ Bourse, 
and to branches in the Champs- Elys^os, tho Place <hi Havre, 
and the Kno des Halles. On the first run the express trains 
going and returning, tho departures of which aro intercalated 
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between those of the omnibus trains, fop the purpose of supply- 
ing those stations which are busiest, twice every quarter of an 
hour. The departure is accomplished by pressure, the return 
by aspiration. The same method of working is applied to the 
branches, which correspond with the omnibus trains of the 
principal network. 

1'ho tubes w’hich compose the lines are of iron, the interior 
diameter being 0*065 metre. They are connected })y bridle- 
joints (rt brides), and admit of curves having a radius of from 5 
to 20 metres. 

Various systems for the production of compressed or rarified 
air are employed. The first in date is an application of the 
principles of the apparatus known as Hiero’s Fountain. Atmos- 
pheric air is decanted from a first receiver into a second 
re(‘eivcr communicating with the ^ir‘^t by means of a 
tuljc, by th(‘ introducti(.n of water into the receiver. The 
air thus forced is tlrawn into the receiver for the purpose of 
being (li‘^pcrsed in the tube*^. Where the machines are not 
allowed to be used, the employment of steam is much more 
economical fur the com]>ressioii of air. Keeoiirseis tlien had to 
ordinary pumps, wliich insure an active service and are subject 
to few('r causes of irregularity. 

Trains eotnposed of ten l>oxes weigh about four kilograms ; 
they an‘ either pushed or sueked aloiiu by a ditference of pressure 
of three-fourtl.s of an atmosphere, vliieh gives a mean speed of 
a kilormtro per minute. 

Tlio travellers vliich take their ]>laces on the Lilli])Utian 
CfirriagOh already d(‘.‘'Crihed are closed enveloj^es containing 
messages; they are piled in groups of thirty or forty in a 
ntrscur, or box. Tlii.s box is formed of two cylinders, the 
interior one of sheet iron, the outer one (enveloping the former) 
of leather. To make up a train a piston must ho affixed after 
tile last box, for the purpose of eiiabliug the com]U’essed air to 
take effect. Tlie piston is a jiiece of wood ])rovid(‘d with a 
leather collarette, which n.ssumes the shape of the interior of 
the tube, and forms an almost hermetical joint, without much 
friction. 

The apparatus at first adopted for receiving and despatcliing 
the boxes liaving been found neither sufficiently rapid nor con- 
venient, a mucli more complete system is now employed. Two 
lines enter the office, each attachetl to separate apparatus. In 
the first place, for the jmrpose of dospaU*lung messages, a man 
opens the. door by means of a lever; the boxes and the piston 
are thrown into the tube, and await at the bottom the current 
of air which will propel them. This current is produced as 
soon ns the cock is opened which commands the head of the 
apjiaratus opposite to the tube. The cock distributes the air 
upon the second lino. In the second place, the receiving door 
is opened by a second ’attendant, who finds the train at the 
station, and takes out the boxes in order to bring the telegrms 
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to light. The entire apparatus has somewhat the form of a 
cannon, only the elfect is more blessed. The artillerymen are not 
exposed to death ; the worst accident they have to fear is the 
bursting of the tube. 

The messages are divided into two classes — questions and 
answers, orders and the executions and onlers w hicli can at once 
bo exchanged between any point of the city and any point of 
the interior, in the ]'rovince, or abroad, or invtTsely. All that is 
necessary in this case is a centre — as the Hotel des Telegraphcs, 
in the Kuo deGreiielle, is called — connected in the one pirt with 
the exterior with the network of electric wires, and with the 
interior in the network of pneumatic tubes. These tubes are, 
moreover, well ada])ted for the service of the local post, and for 
the exchange of mossiigos within the city. 


TRAIN SIGNALLINQ. 

Captain Tylkk, on behalf of the Board of Trade, has in- 
spected the working of Colouel Binney’s svstem of train com- 
munication as applied to a Great Eastern Railway train. This 
systepi is on the electrical principle. Briefly. Jt consists of a 
communication fixc*d in each compartment of the carnage, and 
a battery and liell in the front and rear guards’ vans. On 
pressing a stud in the carriage, the guards’ ])i‘lls are rung elec- 
trically, and tw'o discs are mechanically projected ()Utsi(h‘ the 
carriage — one on cither .sitle— from which tl e signal was made. 
A portion of the communicating mechanism is brought into 
view hy the act of signallinir, and acts as an indu'atorof the 
compartment whence the signal A\'as sent. The special fiiiiture 
of tile invention, beyond the simplicity of the arrangement, is 
that the two conductors are coniurted, one witli both positive 
j>oles and the otlier w'lth both negative poles of tlie batteries, 
and until contact is made no current can pass, and cons(*quently 
no waste is going on in the battcTies. By Coloncd Bmney’s 
system passengers can communicate -with guards, and guards 
with each otlier and the engine-driver, in a simple manner. 
All this was exempliiied at the trials which wen* made in the 
prehciicc of Ca])tain Tyler, Colomd Rich, and a miinbcT of rail- 
way engineers and managers. The general opinion was in 
favour of the system, the signalling being carricsl on in a very 
rapid and effective way. Colonel Binnev showed bow, that if 
a train parted by accident, the fact would be notified to the 
guards by the coupling of the conductors making contact w'ith 
the metallic cover of the joints, or the coupling be pulled taut 
before givin g way. This would complete the circuits and ring 
the guards’ bell. — Engineering, 
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THE ELECTRIC TELEGRAPH AT THE GOLD COAST. 

Private advices from the Grold Coast stfite that a large num- 
ber of men of all colour, castes, and creeds are employed under 
the Koyal Flngineers in the construction of the land telegraph 
lines. Wherever it is practicjible, trees are substituted for tele- 
graph posts ^^Tthout cutting them down. By means of the light 
wire and small insulators sent out from Henley's Telegraph 
Factory at North Woolwich, these men, w’ith no other tools 
than a ligh^ ladder, large gimlet, a hand-saw ard axe, can com- 
plete six miles of line per day, when the way is tolerably clear 
through tile bush. The number of insulators and tree posts 
])er mile varies according to the nature of the ground. The 
average on level ground is 18 intermediate and three straining 
])ost'>« jier mile, which makes a span of 84 yards, and on hilly 
and dithcult ground there are as many as 26 posts to the mile, 
and in exceptifmal instances there are spans of 200 yards. 
AVhere wooden jKjsts are used, not one in 20 of the native allies 
Cfin fix them in their iilaces straight, or ca])able of resist- 
ing the lU'tion of the wind or the effects of rain. It has 
been found in the cxiierinients recmitly made at Chatham by the 
telegraph engineers, that the instruments required for an effi- 
cient military or field telegraph are different from those in 
ordinary use. Those sent out in the steam-transports from 
the Koyal Arsenal, Wool>^ieh, possess the following advan- 
tiiges : — Comjiactness and portability, rapidity and corri'ctness 
in action, readiness at all times for immediate use, possessing 
their own source of eloctiical ]M)wer independent of liquid 
batteries, not easily deranged by rough usage or rapid trans- 
port, and callable of being worked by any onliiiary staff without 
previous training. The difficulty of transporting acids and chemi- 
cals at the (Jold Coast, and the fct^quent absence of water and 
the evaporation which occurs in tropical climates, rendered the 
cmploym(*nt of batteries impracticable. There were also diffi- 
culti(*8 iu providing a trained staff with the needle instrument 
using the dot and dash of the Morse alphabet, while in the 
vicissitudes and reprisals of war there was a chance of the 
sudden removal, or death from wounds, or sickness, of the 
operators engaged working the instruments. The telegraph ap- 
paratus employed in the (lold Coast Expedition against the 
Ashantees is tlie invention of Sir Charles Wheatstone, and is 
contained in a compact box, 13 in. long, 8 in. broad, and 7 in. 
deep, the weight of the whole being under 2o lbs. The electric 
power is derived from a permanent magnet within the instru- 
ment, a constant series of currents from which is obtained by a 
rotation of a small iron armature placed before its poles and 
turned by a handle in front. The signals are made by successive 
depression of lettered fingered keys arranged round the dial 
plate. These depressions release the key previously depressed, 
and automatically regulate the distance through which the 
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pointer has to move in order to indicate the required letter. By 
raeiins of these instruments, camp and field messages can be 
transmitted, at the rate of 20 wortls per minute, a distance of 100 
or 200 miles. ’ The object in ereetiiiir tlie field telegraphs is that 
of making known the enemy's position or numerictil strength, 
to order arms and rt inforcements from distant stiitions, and to 
control any military and strategic movements found necessary 
in the war on the (iold Coa^t with the Ashanteos. It is the first 
time field telegraphy has been employed by the English in actual 
warfare. — Times. 


POSTAL TELEGRAPHY. 

Our postal and telegraphic sy&t'ins, in regjird to their 
general management, htiiul out as excellent examples of what 
clever organihation may accfnnplish, oven under tlio auspices of 
government, and present a striking contrast wdth the manage- 
ment of our naval ami niilitiry services. From a recently 
issued Report of the Pristmaster-tieneral, it a})poars that there 
w'as a sttMily and largo increase of jjostal teb'graphic business 
during 1872, The number of n(*w offices opened was 305, 
making a totil for tlio United Kingdom at the end of the year 
of more than 4,500. Tlie num)»er of ordinary messfiges trans- 
mitted during the year was 14,858,000, showing an iricrease of 

3.098.000 on 1871. The totjil numi»er of wonls was 28.024,770 
in 1872, sent for press messages alone. On some (Xjcasions up- 
wards of 200,000 word«, equal to about 100 columns of the 
Times, have during the Parliamentary Session been transmited 
in a single night to a ])rincipal press. Tin* tnitiro length of the 
wires at the end of 1872 was over 105.000 miles, of M^hich about 

5.000 miles was rented by })rivato firms, the latter pacing an 
amount of 38,000/. for the privilege. Tlie telegraph instru- 
ments, chiefly Wiiwitstone’s needle and the Morse, numbered 
7,500. Some very interesting details of special instances of 
telegraph work are mentioned, as in tin* ciise of races, public 
fetes, the Autumn Mana*uvr(*s, &c. As a recent feat of the 
department may be mentioned the transmission of verbatim rcp)rts 
of Mr. Bright’s speech at Birmingham to roost of the leading 
towns in tlie United Kingdom. Upw*nrds of 100 press messages, 
adtlressod to upwards of 50 different newspapers, wore sent, con- 
taining in all over 160,000 wmrds, hut the ntlual total of words 
sent was over half a million. Of course special arrangements 
were made by employing picked operators, so as to seeuro the 
publication of the reports in the early edition of the following 
day’s papers. The staff of officers exclusively engaged on tele- 
graphic duties at the end of 1842 consisted of 9,591 persons, in* 
eluding engineers, operators, messengers, and others. The 
financial results showed u largo profit between receipts and 
expenditure. — 'Times. 
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THBBlklAL CONDUCTIVITY. 

Two papers have been read to the British Association, des- 
cribing experiments by the authors on thermal conductivity. 
Professor llerschol’s method consisted in measuring the quantity 
of heat transmitted in a given time through a stone disc, whose 
lower face Wfis in contact with water at a constant high tempera- 
ture, while its upper face wtis in cont ict with water, which was 
raised in temperature by the heat transmitted. Professor 
Forbes’s method, wlion applied to determine the conductivity of 
ice, consisted in observing the quantity of ice formed in a given 
time beneiith a thin metallic vessel contiining a freezing-mixture. 
While the ice is forming, its lower surface is certainly at zero, 
and its upper surface is assumed to have tlie same temperature 
as the freezing-mixture. — Athenanim. 

PLAN BY TELEGRAPH. 

M. Dupuy de Lome luis exhibited, at the Academy of 
Sciences, Paris, an invention for sending a plan or topographical 
sketcli l»y telegrapli. Over tlie plan or map is placed a semicular 
plate of glass, gMduated. On the centre is a radial arm, also 
graduated, which carries on a slide a piece of mica with a blade 
point. A fixed eye-piece is adjusted, and, looking through this, 
the mica j)oirit is carried successively over all the points of the 
plan to 1)0 reproduced, and the polar co-ordinates of each 
noted. Tlic numbers thus obtained are transmitted by telegraph, 
and they are laid down by the rect'iver, wdio uses a similar 
firraiigumcnt to that which we have liricfly described. — Ibid. 

THE LEYDEN BATTERY. 

A PAPER on the duration of discharge of the Leyden Battery, 
by Herr P. Reiss, is published in PoggendortT s Annaleii. The 
autlior maintains that the time occupie<i by the discharge is, in 
general, not tlie same as tlu* duration of the spark. The same 
journal contains a description of a plate electrical machine on 
Holz’s jirinciple, but uppurontly of much simpler construction, 
recently devise 1 by Kerr Ley.sor. ~-lhid. 


THE POLARIZATION OF PLATINUM ELECTRODES. 

Professor Hfxmhultz, of Berlin, has communicated to the 
Royal I^russian Acjulemy of Sciences a valuable paper, descrip- 
tive of his researches on the Polarization of Platinum Electrodes 
employed in eltsctrolysis. This paper appears in a recent 
number of the Academy’s Monatsltericht. 

THE BLBCrfRIC LIGHT AT WESTMINSTER PALACE. 

Some experiments have been carried out under the direction 
of Dr. Percy with the apparatus for producing the Electric 
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Light to bo exhibited from the Clock Tower of the Houses of 
Parliament. The experiments were made in the vaults beneath 
the House of Commons, where a long mnge of 'sdow was obtained. 
The apparatus for producing the light is Crramme’s magneto- 
electric machine, to be presently described. Briefly, it consists 
of three iron rings encircled with coils of copper wire, which 
revolve on .a horizontal shaft between the two poles of strong 
magnets. By employing this robiry action a continiions 
magneto-electric current is ohtained with a‘ very small expendi- 
ture of power. The apparatus for producing the light consists 
of the ordinary carbon points, with mechanism for adjustment 
and for following uj) the reduction of the carbon by combustion. 
The light is thrown through a dioptric lens 21 in. in diameter, 
manufacturKl by ^les'^rs. (’hance, of Birmingham. The appara- 
tus ih mounted in a easing \\hich is pivoted at the front, and 
has a screw adjustment in the rear, by which the light can be 
elevated or depressed. At the side is gearing hy which hori- 
zontal adjustment can be efleeted, the combined arrangement 
being s )mew hat similiar to that used for training guns. Thi.s 
appanirus is to be placed on the north side of the Clock Tower, 
and should the light prove a success th(‘ present arrangement 
will be superseded by a permanent apparatus of incKlified 
character. In it Messrs. Chance’s fixed light lenses will be 
employed, by which means the r.iy.s will ]>e ditfu.sed tlirough an 
arc of 180 degrees. The experiiinuits consisted in showing the 
power, steadiness, and purity of the light, by throwing it along 
a corridor 300 feet in length, and also in manipulating the 
elevating and depressing screw' as well as tho lateral training 
gear. Dr, Percy explained tho arrangcmimts. The maebino 
used is that which was shown at Messrs. AVhieldon and (^ooko’s 
works, and it is driven by an engine near the boilers under the 
House of Commons. From the electric machine two half-inch 
co])per-wire conductors are led for a distanee of 400 feet along 
the vaults, and then for a height of 2G0 feet to the top f>f tho 
clock tower. The reason for the great horizontal length isthat[the 
motive power is so far from the base of tlie clock tower. - Tunes. 

meter’s multiple tkijeobaph. 

M. Meyer, the well-known inventor of the automatic tele- 
graph, has devised an apjiarntus, to which he has given tho 
name of the Multiple Telegraph, and with which he can transmit 
simult ineously several me.ssjiges hy one wire. Tins simulta- 
neity, however, only applies to de‘-patehes taken together, 
because the wire is only traversed at a given instant by a single 
current, developing a given sign. 

The invention of M. Meyer is based on tho fact that if we 
consider an ordinary telegraphic instrument, the Morse, for 
example, the apparatus does not send a continuous current, but 
a series of currents, which mark points and linos on a band of 
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paper. The intervals between these points and lines correspond 
to the movements when no current traverses tlie lino. These 
periods of cessation M. Meyer seeks to utilise in ord( r to send a 
second, and even a third or fourth despatch. To effect this ho 
divides the unit of time — a second, for example — into four parts, 
each of which lielongs to a different employe. The operatos 
work so as to obtain the desired result without the different 
despatches interfering with one another. 

TELEGRAPH FOR THE CHINESE. 

Mr. S. a. Viguier, of Shanghai, has devised a scheme for 
the transmission of Chinese m<‘ssages, which is now used in 
Shanghai and Ilong Kong by the Great Northern Telegriph 
Company. The Chinese style of writing cannot bo transmitted 
by the ordinary telegraph apparatus, but to give the Chinese 
an opportunity of senvling messat^es in their own language Mr. 
Viguier has constructed a system for this purpose. Of the 

44.000 wonls, or thereby, which are found in the Chinese lan- 
guage, oidy 7,000 occur with any degree of frequency, so that 
for all ordinary purposes these 7,000 words are amply sufficient. 
Supposing oyery educated Chinaman to know at a glance to 
which of the 214 radicals any character is to be referred, the 

7.000 characters are in Mr. Viguier’s syst(*m arranged in columns 

under their respective radicals, and every character is, besides, 
funiiblied with a number rising from 0001 to 7000. These are 
printed on seven large sheets bound together, which the Chinese 
can purchase, and by reference to which they can in a very short 
time find the charactiTS they want to bi‘ transmitted, and writing 
down tlie iiumhers corre^'pondi ng to these, and using certain 
conventional signs to distinguish the address, the me^'sage, tlie 
signature, &rc., from each other, the Chint^e message can be 
transmitted as well as any other message The recei^dng station 
is furnished with aboard contiiiiiing 7.000 types, numbered from 
0001 to 7000. and having the corresponding Chinese numbers 
engraved on the other siile. When, therefore, a Chinese message 
has been sent along the wire, the t^ 7 )ea bearing the number 
transmitted are taken out, the characters printed on a square 
ruled form, and the message is ready for delivery. This in- 
genious invention of Mr. Viguier s is fitted to give a mighty 
impetus to the use of the telc‘graph by the Chinese, and will do 
more to hasten its exttmded use over the empire than whole 
roams of despatches. And, however experienet' and critietsm 
may modify and simplify the notation, it is not to be forgotten 
that Mr. Viguier was the first to adapt it to Chinese uses . — San 
Francisco News Letter. 

IMPORTANT TELEGRAPHY. 

At the telegraph office, Washington, on December 11, 1873, 
an experiment was carried out in the presence of Mr. Cresswell, 
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the Postmaster-Geneml of the United States, the practical results 
of which will l>o of imnifnso importJince as regards the future of 
telegraphy tlirougliout tlio world. On that occasion the Presi- 
dent’s last annual Message of 11,500 words was transmitted 
from AVashington to New York, a distance of 290 miles, over a 
single wire, in 224 minutes, the speed obt lined being over 2,500 
letters per minute. At New York the mes'<age was delivered 
from the automatic in^^trument, printed in bohl type, in presence 
of the Postmaster of New York. Hitherto the speed attainable 
over circuits of similar length in this countrv' by the Wheatstone 
automatic system at present in use for the “high-speed” service 
by the post il teh'graph department does not exceed 200 letters 
per minute. — Suture, 

gramme’s magxeto-rlectkic machine. 

The great(‘St novelty of its kind is the Magneto-Electric Ma- 
chine, constructed at the works of Me^'srs Whieddon and Cooke, 
and fii-st notii'cd in Kngtnierhuj of March It last. It is the 
invent i(;n of 31. (iramnie, of I^aris, uho, it will be nmiembered, 
in I871i ]>roduced a machine which gave a continuous inductxl 
current. Since then he has introduced several important 
modifications, which render his invention one of the most 
remarkable of the age. 

We refer the reader to the engravings of the machine, in 
Enpinciring of March 14, already mentioned ; and to tho article 
in the previou.s page, descriptive of tho machine at We-stminster 
Palace. 

We .subjoin an extract illustrating the effect of tlio machine. 
Tho rotiition given to the coils is f350 revolutions per minute. 
The driving power required is from two and a half to throo 
horse ])()wer. Tho curront developed equals that of 525 large- 
sizo Hiinsen cells. 

“The luminous and calorific effects are quite astonishing. A 
light has been obUiined whose hrilliancy wtis nearly equal to 
that of 1,000 Carcel hurner.s (9, (500 sperm eandl(*s) ; and a light 
equivalent to 900 burners was emitted during a series f)f expt‘ri- 
ments extending over several hours. Tho 8j)eetnim afforded by 
such intense illumination exhibited several interesting features 
in various lines never before observed. For lighthouse purposes 
this maeliino has many advanbiges over that of tho Alliance 
Company, generally (‘mployed. It takes up one-fourth the room, 
gives twice the light for tho same expenditure of power, and for 
tlio same light is only half as expensive. Wilde’s machine, 
driven by a fifleon-horso power — the armature making from 
1,500 to 2,000 revolutions a minute, a rapidity that gives rise to 
several inconveniences — achieved a great foat when it fused a 
platinum bar 2 ft. long and 25 in. in diameter. We have seen 
the Gramme machine which we have been describing, driven by 
a three-horso power, the coils rotating at the rate of 360 revolu- 
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tions per minute, fuse almost instantaneously an 18-guage 
platinum wire 8 ft. long. A copper wire, 22 ft. long and of 
96 per cent, conductivity being stretched lictween the t<'nninals, 
was fused in less than two seconds. A piece of around file in. 
in diameter and 4 in. long was burnt away in five minutes, and 
a piece of diamond was volatilised in less than as many seconds. 
Those facts speak more eloquently than all the words we could 
string together in elucidation of the vast heating energy of this 
machine. 

“ But however valuable the apparatus may l>e by its illumi- 
nating power, it is still more so in its applications to electro- 
chemistry. In tins branch it will no dout^t l^e productive of 
very great results. The high cost of other like msichiries pre- 
cludes the })Ossibility of using them with advautige. There is 
here an extensive aial commercially important department, and 
we are glad to say that it is in the hamis of so al»lea clumiist as 
Mr. Werdermanu. We are informed tliat Mr. Werdermaiin is 
devoting much atteTitiou to this subject, and he is already 
cheered in his researches by satisfactory results and equally en- 
couraging aiiticip/itions. lie expects to produce chemically pure 
copper at the i)riee of the ordinary eoniintTeial ; aluminium for 
about half, potiissium and sodium for lt‘ssihan lialf their current 
prices ; and other metals, such as calcium and magnesium at 
rates W'hieh may bring them into tlie cht'iuistry of commerce. 
He expects to purify 2 tons of pig iron in 20 minutes, at a saving 
of tw'o-thirds the fuel. 

“The simplicity of tlie principle embodied in this magneto- 
electric machine, as wall as the marvellous elibets obbiiued from 
it, lead us to think that it is destined to play an imporbiut part 
in the development of the v.irious brandies of electro-chemistry 
and metallurgy generally. On the other hand, it is a striking 
example of the traiishirmation of niedianical into electrical 
energy. In the steam-engine that drives the coils, wo see heat 
developed into a gigantic motive power; whilst in the madiino 
itself w'e see this inotion instantly converted into a continuous 
stream of electricity. We are gradually fimling our w^ay to a 
comprehensive and conii)lete dynamic theory, and it is pleasing to 
notice that the great tendency of modern science is to establish the 
general correlation and unity of physical forces.” — Engineering. 


ELRCTEICAL PHENOMENA OF THE DION^SA MUSCIPULA. 

De. Sanderson lias read to the Koyal Society the following 
“ Note on the Electrical Phenomena which accompany Irritation 
of the Loaf of Dwnaa mmcipula'^ 

1. When the opposite ends of a living leaf of Dionma are 
placed on non-polarisable electrodes in metallic connection with 
each other, and a Thomson’s reflecting gjilva nometer of high 
resistance is introduced into the circuit tlius formed, a deflection 
is observed which indicates the resistance of a current from the 
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proximal to tlio distal end of the leaf. This current I call the 
nortnal leaf-curnnt. If, instoail of the loaf, the loaf-stiilk is 
placed on the oloctrcxles (the leaf remaining united to it) in such 
a way that the extreme end of the stilk rests on one electrode 
and a part of the stalk at certain distance from the leaf on the 
other, a current is indicated which is opposed to that in the leaf. 
This 1 call the stalk-currmt. To demonstrate these two cur- 
rents it is not necessary to expose any cut surface to the 
electrodes. 

2. In a leaf vtiththe petiole attached the strength of the cur- 
rent is determined hy the leiiijth of the petiole cut off with the 
lejif, in such a way that the shorter the }>etiole tlie greater is the 
deflection. Thus in a leaf with a petiole an inch long I ob- 
served a d(‘flection of 40. I then cut off half, then half the 
remaindiT. and so on. After these successive amputations, the 
deflections were respectively oO, Go, 90, 120. If in this ex- 
periment. instead of eompletelv sevt'Hng the leaf at each time, 
it is merely all but divided uith a sharp knife, the cut surfaces 
rem-jininfr in act'ur.ite apposition, the result is exactly the same 
as if till* severance were complett* ; no further effect is obt iined 
on sepir.iting the parts. 

3. of constant vurrrtit dirtetid through the petiole on the 

leaf-current . — If the leaf is placed on the g.ilvanometer elec- 
trodes as bi‘fore, and the petiole intnxluced into the circuit of a 
small Daniell, a commutator being interposed, it is found that 
on directing the battery -current doun the petiole (/.r. from 
the leaf), the n(»rmal deflection is increased ; on directing the 
current towards the leaf, the d^dleetion is diminish(‘d. 

4. Negative variatton.-- a. If, the leaf being so placed on the 
electro'lcs that the normal leaf-currmit isinilicated by a deflection 
leftward.^, a fly is allowed to creep into it, it is observed that the 
moment the fly reaches the interior (so as to touch the simsitive 
hairs on the upper surface of tlie lamina), the needle swings to 
the right, the leaf at the same time clo.sing on tiie fly. 

h. The fly having been caught does not remain quiet in the 
leaf; each time it moves the neetlle again swings to the right, 
always coming to re.‘*t in a position somewiiat farther to the left 
than before, and then slowdy resuming its previous position. 

c. The same series of phenomena present themselves if the 
sensitive hairs of a still expanded leaf are touched with a camel- 
hair pencil. 

d. If the closed loaf is gently pinched with a pair of forceps 
with cork points, the effect is the same. 

€. If the leaf-sfcilk is placed on the electrodes, as before, with 
the leaf attached to it, the deflection of the needle due to the 
stalk-current is increased whenever the leaf is irritated in any of 
the ways above described. 

/. If half the lamina is cut off and the remainder placed on 
the electrodes, and that part of the concave surface at which the 
sensitive hairs is situated is touched with a camel-hair pencil, 
the needle swings to the right as before. 
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g. If, the open leaf having been placed on the galvanometer 
electrodes as in fl, one of the concave surfaces is pierced with a 
pair of pointed platinum electrodes in connection with the op- 
posite ends of the secondary coil of a Du Dois-Reymond’s in- 
ductiou apparatus, it is observetl that each time that the secon- 
dary circuit is closed tlie needle swings to tlio riglit, at once 
resuming its former position in the same manner as after me- 
chanical irritiition. No ditFerence in the etfcct is observable 
when the direction of the induced current is reversed. The 
observation may bo repeated any number pf times, but no effect 
is produced wiless an ifiterval of from ten to twenty seconds has 
elapsed since the preceding irritation. 

h. If the part of the concave surface of the leaf which is 
nearest the petiole is excited, whether electriailly or mechan- 
ically, the swing to the right (negative variation) is always 
preceded by a momentary jerk of the needle to the h ft, i.c. in 
the direction of the deflection due to the iiormal leaf-current; if 
any other part of the concave surface is irriUited, this does not 
take place. 

i. Whether the leaf is excited mechanically or electrically, an 
interval of from a quarter to a third of a second intervenes 
between the act of irritation and the negative variation. 


3.KCTUUK ON EI.KCTRICITY AT THE CH ABTERHorsE. 

An interesting h'cture has been delivered at the (lharterhonse 
by Dr. B. W. KiehardKon, F.R.S., on The Original Discoveries 
in Eh'Ctricity of Stephen Gray.” first Copley .Medallist of the 
Royal Societ y, who had been a brother of the Charterhouse from 
1719 to 1735. A considerable number of guests assembled in 
the great hall. Stephen Gray first discoytTcd that the electric 
power could be transmitted along cords or uires, the result being 
that of electrical action at a distance from the exciting cause. 
Trying these experiments led him to discover the important 
priiicii)les of cojidiictors and insulators. Induction soon followed, 
and at the house of Mr. Granville Wheeler he laid what might 
be called the fir.st electric’telegratdi, by which, on June 14, 1729, 
ho transmitted ehvtricity along 870 ft. of wire insulated on 
silk thread stretched across between a series of pairs of poles. 
In 1731 the result of these experiments was laid before the 
Royal Society. Gray was soon afterwards admitted a Fellow, 
and a little later was presented 'with the Fothergi Ilian gold 
medal. He continued to experiment in electricity until his 
death, which occurred on February lo, 1735. He predicted that 
some day the electric spark would be produced so as to resemble 
lightning, and even went so far as to suggest that lightning was 
electricity. —Builder. 

The identity of lightning and electricity -vras mostly con- 
jecture until, in the year 1750, Dr. Franklin determined the 
question ; and, in 1762, lightning was actually drawn from the 
clouds by means of a pointed wire, and it was proved to be 
really the electric fluid. — See Curiosities of Science^ 1859. 
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KDUCATIONAL CHEMISTRY. 

The mcptinpof the Britisli Association for the Advancement 
of Science was held at Bradfonl in September last. At the 
Brighton meeting the presidentship had been announced to 
take place under Dr. Joule, of Manchester ; but as the day of 
meeting drew nigh, it became plain that he could not rely 
upon a measure of plnsical strength equal to the task before 
him*. The Council then nominated as a successor Dr. Alexander 
Williamson, the Pn)fe'‘Sor of Chemistry in University College, 
London, who in his op«*ning Address gr.icefnlly alluded to Dr. 
Joule as “ a man whose name is known and honoured in every 
corner of this pl.inet to which a knowledge of science has pene- 
trated.*’ 

Proft'ssor Williamson’s Address may l)o said to have had a 
threefold object : first, t(» show the meaning of that activity which 
in now so rife in Chemical Sciema*; secondly, to advocate the use 
of Cheiiiisiry as an engiiH*of Kilucation; and, thirdly, to suggest 
means of promoting the Advancement of Scii'iico. Wo have not 
space Uj particularise the details of the above heads- interesting 
though maybe the historical summary sketched in the Ath<n(Bum 
report— but must be coiitont to qiiot’e how Professor Williamson 
brings us up to the m(Kl(‘rn idea of “ Atomicity.” He show's that 
a family relationship exist.s between (lifferent atoms ; that they 
may, indeed, he grou]KMl togellier in several clas.ses, according to 
their combining power. If one atom of an elciiicujt or radical 
combines with one atom of another element or radical, the chemist 
calls it a nto/Hirh, if with two atoms a with throe, a triad; 

with four, a Uirad \ with five, a jvntad ; and so <»n. The dis- 
covery of this j)riijcipb>, by which atoms admit of being arranged 
in grou])S according to their cajiacity for com la nation, is regarded 
by Prof'ssor AVilliam^-on as “one of tin* most important additions 
ever made to oiir knowledge of these little masses.” 

Atoms arr.ingo themselves in little heayis, called moleculetf 
or atom-clusters. The modern chemist has managed to get a 
curious insight into the molecular stnicturo of many of his com- 
pounds, and is thus led to exyJain the difficult subject of isonieriam. 
Two bodies are isomeric when their mob‘culo8 contain atoms of 
like kinds in equal numbers ; ether and butylic alcohol were 
cited by the President as examples. A molecule may bo made 
up of a certain number of atoms ; and, without changing either 
their number or their character, other molecules of a very different 
kind may bo formed, solely by varying the arrangeraont of the 
atoms ; grouped in ono fashion they may form ether, in another 
butylic alcohol. 
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We need hardly follow Professor Williamson in his further 
discussion of the properties of atoms, and on the development of 
his original views on the actinty of the atoms of a molecule. 
WJiat ho has to say about atoms he brings to a conclusion by 
defending tho Atomic Theory against the attacks of certain 
modern chemists. Professor Williamson asked at tlie outset, 
what is the moaning of tho great activity in modern chemistry ? 
And he is able to reply, “Chemists are examining the com- 
bining properties of atoms, and getting clear ideas of tho con- 
stitution of matter." 

Next, in his inquires into the use of Chemical Research, 
he pointed out tho value of chemical pursuits in developing some 
of tho most useful habits and noblest qualities in our nature. 

Looking to the mental training which the student V)f Practi- 
cal Chemistry receives. Professor Williamson believes that this 
science presents peculiar advantages for the purposes of educa- 
tion ; in fact, that it is, at present, unrivalled in this respect. 
There is no doubt- that when chemistry is properly taught — 
taught as Professor Williamson treats it — it \)(‘Comes an instru- 
ment of no inenn power. Everbody in the land ought to know 
something about tho elements of clieini.stry. Moreover, chemis- 
try forms an excellent starting-point for a course of scientific 
tr.iining, connected as it so intimately is with almost every other 
branch of sci(‘nec. 

The peculiar advantages wInVh chemi.‘'try offiTS as a means 
of intellectual culture have rarely heeii so clearly set forth as by 
Professor William.‘«oii. “ TIuto is reaH>n to believe," says he, 
“ that it will ]>lay aii important ])art in general education, and 
render valuable stTvices to it. in c»)njuiHition w'itli other scientific 
and literary studie.s.” Nor is chemistry without its use in 
developing and training the imagination. Indeed, modern 
chemi.sts, with their “graphic formula^,” have, i)erliaps, erred 
in too freely exercising tho imaginative part of their nature. 

Admit lug, then, that scientific work — for chemi.stry has 
been taken only as a type of scientific work in general — has so 
large an area of usi'fulncss. it behoves us to inquire how scien- 
tific training may he <*fficienfly promoted, and the ends of a 
scientific education hc‘'t served. ThePriti'^h As.'^ociation is pro- 
fessedly formed “for the Advancement of Scionee." It is there- 
fore only right that measures tiaiding to boiicfit the cause of 
science should emanate for this body ; and Professor William- 
son has taken excellent ailvantage of his position to put forward 
a scheme by which scientific research may be developed and ex- 
tended. His fir,st effort is to train his men of science, and his 
next to place them under proper conditions for making them 
active and useful to others. 

In advocating a national system of scientific education, 
Professor Williamson could isot liuve chosen a hot ter opportunity 
than that affonled by the present meeting. Every one in Brad- 
ford must be proud of the port which their member has played 
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in promoting tho cause of popular education, and in enabling ub 
to realise to-day tho aspirations of Wordsworth : 

0 for tl»o coininp of that plorioiis time 

When, prizin>' knowhnl^e ns her nohlost wealth . 

An<l Ix'-'t proti'ction, this inipcTiiil Realm, 

W'liile she exacts allejrianoo. shall mlinit 

All ohlipation, on her part, to teaeh 

Them m ho are lH>ni t«) serve her and oliey ; 

liindintr la'i*«elt hj statute tt) sec’uro 

For all the children \\hoiii her soil iiinintaina 

The riuliiiieiils of letters. 

But Professor AVilliainson would urge tho action of the Stito 
beyond that of teaeliing merely “tlie rudiments of letters.*’ He 
pleails for nothinir less than the su]>port of a complete system of 
scientilie instruel ion. Not tliat he asks tlie (lovernnioiit to 
foiiml new .HMeiililic institutions : but be setks support for those 
already in exi'-tcnce. Ediieational grants should bo limited, ho 
maintiins, to tli<»se institutions whieh sliow, by tlicir work, that 
tiny are worthy of such support - thosi* which, when tested by 
official inspectors, prove their useful ne.ss and vitality. 

We have sketc!ie<l tliis outline from a ]ia})er in \\\v Athrn(yum 
Ui>on Professor Williamson's inaugural addri'ss; a rmnarkablo 
prfKluction of it^ elass, and charaeterised by the simplicity and 
comprelieiisivi ness of its teaebings. 


ALIZAHINE. 

The ortlinarv course pursued ly past Presidents of tho 
Cliemii’al Section has been, in the ojienmg addicts, to give a sketch 
of the lii-tory of ( hemieal Progio^s during the ]»ast twelve 
moiillis ; but ill the jia*-! year Hr. Kussell has deviated 
fron: jireecilcnr, and has liniitiMl bis remarks to orn* jmrtieular 
illustration. Dr. Bussell eouid not have had a better subject 
than the history of Alizarine the artitieial production of the 
colouring matter found in mad<br. 

The value of the madder plant as a dyeing mat* rial has boon 
known for ages, and the plant lias eonseijuently been cultivated 
wherever it would gniw vith sueee.ss. India, h'ranee, Italy, 
Hollaml, South (ierriiany, and Turkey, are tlie portions of t!io 
globe from viliich the siijiplyfor the Kngli.sli market is obtained; 
and it a[)pears tliat aliouf one-lialf of llu* entire qua ntiiy grown 
is used in tlie United Kingdom, this (juantlty haring, a few 
years ago, the estimated value of 1.284,1)811/. The attempt to 
grow the madder jbiiit in England has nsually failed, and, 
where successful, 1ms jiroved unjirofi table, from the much larger 
amount of land being required to produce tlie same quantity 
than is necessary elsowdioro. These facts giro great imjKirtance to 
tho intnxluction of an artificial substitute. The colouring matter 
which is obtainable from tho madder and its alli<xi plants is 
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valued especially for the ease with which calico and cotton fabrics 
can bo dy od with it. Nearly all the pink, purple, and bhick 
colours scum on printed calicoes are obtained by its use ; and, 
as the nc'wly-discovered aniline dyes are more adapted for 
colouring silk and wool, the madder dye has, uj) U) the present 
time, not been superseded, but has been gradually increasing in 
value. Now, however, this is likely to bo changed, as the arti- 
ficial production of the substance is steadily gaining ground ; 
the colouring matter itself has received the name “ Alizarine.” 
This substance, however, curiously enough, does not exist in 
the plant as such, but is the product of a partial decomposition. 
A substance named Kubianic Acid, or, as Dr. Russell calls it, 
Nubian, is found in the madder root, and this, on kee})ing, or 
treatment V it h hot waU'r, splits up into Alizarine and glucose. 
This Alizarine has been examined carefully by several chemists, 
and its constitution had been pi'etty nearly made out some time 
before a thought of its artificial preparation had occurerd. Two 
things are exc(‘odingly striking in the liistory of this artificial 
colouring-matter, as set forth in the address : the one is, tho 
very great value which the atomic theory has to chemists,* es- 
pecially when building up new comj)ounds. or endeiivouring to 
recognize the relation which one grouj) of compounds beai's to 
another group ; and the other, the great results which often 
accrue from tliis building up or synthetical mode of working. 
Without the help and guidance of tho atomic theory, certainly 
no connexion would have been discov<*red between Alizarine and 
Anthracene, the hydro-cjirbon contained in coal-tar, and now 
the source of all the artificial product. 

In his aildross Dr. Russell sketche<l very succinctly the 
different stages by ^\hich this analogy was proved, and its 
perusal must set many tliinking whether it is not quite ]iossiblo 
to build u}) other and still more complicated boilii's, which until 
now have been recognized as solely the product of animal and 
vegetable life. Tho names of Sehunck, Strecker. Kekulk^, 
Graobe, and Liebermann, as tho investigators most nearly con- 
nected w’ith tho history of this suhslance. Alizarine, suggest to 
us that the German chemists are in advance of their English 
coi\frerc» in this work. Great credit is. however, duo to our 
countryman, Mr. Perkin, for rendering the production of the 
artificial Alizarine profitable. Graehe and Liehermaun had cer- 
tainly produced from anthracene a suhstnuce identical in every 
way with the natural Alizarine, hut this was only accomplished 
by tho use of a costly re-agent, bromine; and if this had proved 
the only metlKwl of production, artificial Alizarine w'ould have 
remained simply a cliemical curiosity. Mr. Perkin, however, 
was able to dispense with bromine, and to use one of the cheapest 
and most abumlant of chemical re-agonts, sulphuric acid; and 
thus the discoverer of aniline violet or mauve added to his other 
triumphs that of iKjing the man to phice in the hands of the 
manufacturer an abundance of a dye that had hitherto been ez- 

X 
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ponsivo on account of its sparse cultivation. Dr. Kussoll paid 
a well-des('rved coinpliiiient to Mr. Perkin for the etier^^y and 
ability wliich he has displayeil in the iiivestij^ation of these 
artificial eolourinp ninttcrs. The success attending the intro- 
duction of this artificial piH>duct is coniph'to, and the quantity of 
natural madder imi)orted is daily getting less, and its value is 
also deereasing rapidly. The study of colouring matters was 
formerly placed outside the limit of the cln'inist's investigation ; 
but the ri'ward in more than one direction which has followed 
])aticnt workiiiir on these substnnces will go far to stiniulato 
research upon them, and, as l)r. Ru^^sfll well remarks, “ Now 
the chemist can compete \\ith Nature in its jjroduction, which 
colouring matter will follow next it is impossihle to say ; but 
sooner or later that most interesting one, scientifically and pmc- 
tically, in<lig(», will have to yield to the scientific chemist the 
history of its j>roduction.” 

The source fntm which most of these new colouring matters 
are obtained is ^()mewhat surprising, hiil, when considered, cer- 
tainly very satisfactory. Ever since tlte manufacture of illumin- 
ating gas from coal began, the manufacturer has alwsiys found 
himself ixjs.‘>es&ed of a mimher of by-products of a more or less 
W'asteful nature. The value of some of tliese has been gradually 
a}»prceiated, but others have had to he disi)OvSe(.l of at a consider- 
able Siicrifict*. Since, however, the discov('ry that from benzol 
all the aniline colours couhl be obtained, the value of that body 
has immensely iiicrc/ised, and, as the greatcT bulk of it is ob- 
tiiined from the tar of the gasworks, tlio wdo of that substance 
has beconi<‘ profitable ; and now, as the demand for artificial 
Alizarine increasi s, the value of its parent, hydro-carbon anthra- 
cene, also contained in the tar to the extent of about one per 
cent., will likewise increase. Nothing can give more satisfiiction 
to the ch(‘mist than the doing aM'ay with what are called waiste 
products, and every step in this direction is a matter for con- 
gratulation. 

Dr. Russell’s nddr<‘ss will be very acee})tablo to those who 
like to see sound practical results grow out of the chemist’s 
researches, whih' among chemists themselves it cannot but bo 
recognized as strong evidcuice in favour of theoretical chemistry. 
Dr. Russel] sii]>p]ies aKo ;ni aj>t illustration to some of the 
remarks in the Presidents inaugural address. {See p. 142.) 

NITROrS OXIDE GAS. 

Miss Ida Wtndham, a lady who had resided at the 
Manor-house, Seaton, died lately while under the influence of 
Nitnms Oxide Gas administered to her by Mr. J. T. Drowno 
Mason, a dentist practising at Exeter. It nj^pears that, accom- 
panied by Dr. Pattinson, her medical attendant and brotJier-in- 
law, deceased went to Mr. Mason’s to have her teeth examined. 
Mr. Mason advised her to have a large upper tooth drawn, and 
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at her urgent request administered the Nitrous Oxide Gas, which 
has been adopted by many dentists instead of chloroform. Dr. 
Pattinson remained while the operation was being performed. 
After a few respirations it was notict'd that the pulse was be- 
coming rather weak, and the inhalation was stf>pped. The 
patient ha<l not become insensible, howi'ver. Mr. Mason endea- 
voured to extract the tooth, but the pain was so great that he 
was obliged (and again at Miss Wyndham’s desire) to Jidminister 
tlio gas a second time. The operation appeared to be pt'rfectly 
successful and the tooth had been drawn, when suddenly the 
patient’s features became livid, and it was at once apparent that 
something was WTong. The assistance of Dr. Drake was imme- 
diately procured, and everything was done to restore conscious- 
ness, but without result, and in the course of a few minutes the 
patient died. The evidence of Dr. Pattinson showed that up to 
the day of her death IMiss Wyndham had enjoyed excellent 
health, and Dr. Drake agreed vdth him that neither before nor 
after death were any sj'mptoms of organic disease observ'able. 
Dr. Drake attributecl death to ])aralysisof the respiratory organs, 
caused by the inhalation of Nitrous Oxide Gas. Both medical 
men were of opinion that every precaution was used by Mr. 
Mason, and Dr. Drake said there was nothing to indicate that 
Miss ■\Vyndham was not a propiT subject for an antestln tic. The 
jury returned a verdict of “ ITomicide by Misadventure,” and 
fully oxonenited the dentist from blame. — limes. 


COMPOSITION OF THE COINAGE. 

Dr, Odling, Prt‘sident f)f the Chemical Society, road a jmpor 
“ On the Preparation of Standard Trial Plates to bo used in 
Verifjdng tlio Composition of tin* Coinage.” After giving a €>ketch 
of the variation in com}>ositi()n of the English gold and silver 
coins from the earliest times, he noticed the various trial plates 
which had been prepared since 1660, showing that they some- 
times varied considerably from the sUindard of 916*66 parts in 
1,000 for the gold, and 925*0 for tlu; silver. He then proceeded 
to describe the process employed, and the difficulties to bo over- 
come in the preparation of the new standard trial plates. These 
wore exhibited, and also a magnificent specimen of pure crystal- 
lised gold. __ 


NEW BLUB DYE. 

Hoffman hasiately prepared a new Blue Dye from azo-di- 
phenly-diamino by heating equal weights of the pure azo-hase 
and of hydrochlorate of aniline to 160 degrees C. for four or five 
hours with a double weight of alcohol in a sealed tube. A pasty 
blue dye is formed, but it is not equal to the analino blues. — 
(7. C. Bourne^ Itlustratcd London News. 
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CHEMISTRY OF BONE. 

Some raluable contributions to the Chemistry of Bone, by 
Messrs. Maly ami Donath, have been laid before the Academy 
of Seieiu'C" of Vienna, ajul are reproduced in the Journal fur 
prnktisrhc ChnnU‘, Tlic authors conclude that the phos})hato of 
lime exists merely in a state of intimate mechaiiical association 
with the organic matter, and not in the form of a chemical com- 
bination. 


TRANSFORMATION IN YEAST. 

M. Pastefr has read before the Academic dcs Sciences a note 
in re]>ly to M. Trecul concerning the transformation of the spores 
oi PtnicJlium alaucum in yeast, which was the subieet of a com- 
munication from M, A. Treeiil on December 8. M. Pasteur states 
that ho has rept'ated the expt*riments, taking the neces.sar)" pre- 
cautions, and that the transformation has not been produced. 

STUDIES ON BEER. 

M. L. Pastfur has exjdained to the French Academy a new 
method <»f brewing it and rendering it unchangeable. 7'he author 
considers the S]>oiling and souring of beer to be due to germs, 
and suggests methods for ])reventing their access or destroying 
them during the processes of browing. 

CITRATE OF MAGNESIA. 

Mr. John Muter, jmblic analy.st for Southwark, contradicts 
the statement made in a letter to the Turn’s that true Citrate of 
Magnesia i.s in.soluble in water. Ho can at his lal)oratory demon- 
strate to anyfjin* holding this opinion the absurdity of his incws 
by making true citrate of magnesia in his presence, or by shoBing 
him a ‘•amjile B’hieli ho can obtain through the Messrs. Howard. 
Ho says the true citrate of magnesia is used in hrance, and in 
commenting on it the Journal de Vharvwciv says ; “Ce citrate 
e'Jt soluble dans I’eau.” Ho complains that the post of ]>ublic 
ana]y‘'t to a number of districts is sufficiently om*rous without 
the holdt r being continually obliged to defend himself from 
attacks based on paljiable chemical errors. He adds that every- 
one iriter(‘stod either in trade misrepresentatirms and adultera- 
tions, or disappointed in obtaining jmblic analytical npjxiint- 
raents, seems to consider the public analyst fair game both for 
attack in the newsjiajKTS, or through vestrymen, who are some- 
times induced to act on mi.^tfiken jiremises, or by anonymous 
threatening letters. In conclusion, ho says that he has himself 
been subjected to such annoyances, but in his case the attacks 
fall harmless, as ho fools confident that the public will support 
those who are endeavouring to do their duty by carrying out 
the provisions of an Act unfortunately hedged round with legal 
difi^ulties. 
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SUNLIGHT FOE THE SICK. 

Db. William H. Hammond, in discussing the Sanitary In- 
fluence of Light, observes tliat the c‘ffects of deficient liglit upon 
the inmates of hospital wards and sick chambers have frequently 
come under his personal observation. Most physicians know 
how carefully the attendants upon the sick endeavour to exclude 
every ray of light from the apartment ; and it must be admitted 
that tlm members of the profession are oft(*n fully as assiduous 
in this respect. Tliat the practice, excqit in some cases of actual 
disorder of the brain and other p irts of the nervous system, is 
pernicious, he is well satisfied. During the eiirly years of the 
late war ho visited the camp and hospital of the r(‘giment 
stfitioned in Wo^^t Virginia. Keportshad reached General Rosfti- 
crans’ h(ifidquarters tliat the sickness and mortality were some- 
thing frightful, and ho was ordered to examine minutely into .all 
the circumstances connected with the situation of tin* camp, the 
food of the men, &c. Among other tilings lie found the sick 
crowded into a small room, from wliich tlu* li<i:ht w.is excluded 
by blinds of iudiarubber <‘loth. They were as effectually bleach<‘d 
ns is celery by the earth being he.ape<l up around it. Pale, 
bhxKlless, ghost -like looking forms, they seemed to be scarcely 
niortiil. Convalesct*nce under such circumsUinces was almost 
impossible, and doubtless many liad died who, had they been 
subjected to the ojieration of tlie simplest laws cf nature, would 
have recovered . — lirUiah Medical Journal, 


PEPSIN IN OYSTERS, 

iTappe.TTs from some experiments made by Mr. E. IT. Haskins 
{Bosion Medical and Siuryical Jourual)J\\M raw Oy.sters contain 
pepsin enough to <Hir(‘st themselves. No wonder oysters agree 
with most dyspeptics . — London Medical lit cord. 


PASSAGE OF GASES THROUGH THE TISSUES OF PLANTS. 

M. M. A. BARTHEi.Enrv has heen making some very interesting 
experiments “ On the P.assage »f Gases through the Membra- 
naceous Tissues of Plants.” The leaves of certain varieties of the 
Bogoniacea*, which are tliiii on the living plant, are reduced 
during winter to the condition of a pellicle indued with elasticity. 
Those were employed as colloid membranes, and Grahams ex- 
periments were repeated, and compared with the films of caout- 
chouc by M. Bartholemy. Tliese experiments prove the dialysis 
of carbonic acid by the living plant through the cuticle of leaves, 
in a manner precisely similar to the endosmose of membranes, 
or of porous vessels, in tlie experiments of Dutrochet and Deh4- 
rain. The details will bo found in the Comptes BauiuSy No. 77- 
^AthencBum^ 
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ARSENIC IN THE HOUSEHOLD. 

An Arsenical odour Imvingoc’caj-ionally been ol)sorvod during 
the burning of green wax tajiersor siniilar articles, ]\Ir. T. Bolas, 
of Charing-cross Hospital, was induced to examine several sam- 
ples of green tapers, Christ mas candles, and so forth, with the 
view of ascertaining wliat colouring matters were used in their 
manufacture. Of thirteen samples one only contiinod arsenic, the 
majorit}' ludng coloured with verdigris, and two samples were 
tinte^l with ultramarine green. Tlie arsenical tapers were of 
the kind usually employed in houses for lighting gas, and one 
taper, weighing 17’C9 grains, was found to contain 0'276 grain 
of ar^'Cnious acid. Now, considering the extreme sensitiveness 
of some p(' 0 ])le with regard t<^ arsenic, especially when this poison 
enters the system by the respiratory organs, it will he obvious 
to all that it is highly imprnjuT to us<‘ a volatile poison like 
arsenic, ev* n though the quantity employinl is small, for colour- 
ing tilper‘^ or other similar articles intended for burning in hou‘‘t‘S. 
The cM'-oof a Chri‘'tnias*tree brilliantly illuminated with arsenical 
CJindles may be taken as an extreme in‘‘tanc(M)f the danger likely 
to arise from this stmree. A short time })reviously Ylr. Hoh'is 
had occadonto examine Ji sample of wall-paper ermtiiining 27'd3 
grains of ar.seniou^ acid in a squart* foot, and in this case the 
poi‘‘On -was so loosely fixed that a very sliaht attrition sufficed 
to detach a portion and ditluse it through the air as a fine dust. 
— Lava t. 


PROMPT REMEDIES FOR ACCIDENTS AND POISONS. 

Wr have received a copy of a very usfful chart, prepared by 
Mr. W. H. ITyttt, F.K.S.. and containing j>lain directions what 
to do in casts of poisoning, drowming, accident, and tlie like, 
until medical aid arrives. Charts of a sindlar description liavo 
been previously constnicted, and some of them are highly valu- 
able ; but that of Mr, TTyett difters from all others in being 
entirely divested of teehnic.tlities, m> that it is inti lligible to any 
ptTSon who can r(*ad and understand common wonls. The author 
suggests that his chart ^h<»nhl In* pasted on cardboard, and hung 
up conspicnou‘'ly and lor)sely, ready to M nd out in a moment, in 
country’ .sc1kh>1s or ve^trits, dock or railw/iy offici‘S, faet<)rie.s and 
private housc.s ; and he .says that its first olijeet is to ]>rovent 
the frequent, and perhajm fatal, mistakes into which, before the 
arrival of a doctor, the inex])erienee(l are apt to fall ; and that 
its second object, in cases where life may deptmd on an imme- 
diate remedy, is to point out sucli ns are most usually at hantl. 
The emergencies enumerated iiiclmlo hanging, drowning, still- 
birth, suffi)cation from foul air, lightning-stroke, iiyury from 
intense cold, sunstroke, choking, bleeding at the nose, broken 
lx>nc8, severe wounds, hnrns and scalds, &c., and the effwts of 
almost all common poisons— among which carbolic acid, which 
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has lately proved fatal to several persons, receives full notice. 
The di rations p;ivcn are throughout sound and trustworthy, and 
are calculated to render good service on the occasions to which 
they refer. The ch.'irt i'? puldished Ity Truhntr an<i Co., and is 
sold for the benefit of the Gloucestershire Eye Institution. 

A SrnSTITUTE FOR QUININE IN AFRICA. 

A coRiiKSPONDENT of tho Twif.s having atton<led to the man- 
grov('-tree as an indicator of tho ]>r(*sence of disease mortal to 
the European, relates this experiment on the properties of the 
above tree : — 

“ Yi'nrs ago, a friend of mine was detained on duty at a 
drearj^ out-station of Sierra Leone. He had doubtles^ heard 
and rocolloet(‘d that the juice of the tree was an antidote em- 
ployed by tho native doctors of India in the counteraction of the 
bite of venomous snakes ; and bi.i'^sed thu.s by a certain vein 
rf thouirhl, he could not perhap*^ well under'^tand why the juice, 
proved to be ther.ijx utic in ono direction, should not aLo be 
converted to some good purpose in Africa. Afer submitting to 
much trouble, and after met ting with numerous f.nlures, he dis- 
cover<‘d (hat by boiling the bark of the tret* ho got a decoction 
which Ik' f.ineied supplied tho ]>laee of quinine. At any rate 
his tests Went so far as to <lemonstrate this, that till tin* men — 
for he had a few troops under hi^ charge— to whom he g.ive the 
liquor remained free from fevt‘r, but that those to whom he did 
not give any of it were stifp-rers in the U'-ual w.iv. 

“If my mimiory fail nu‘ not. he gathered the bark at that 
season of (he year wlien the tre<* w’as about to bud or to put 
forth fresh shoots — wlien, in truth, the sap was rising; Imt he 
was removoil from the station and ordered to England before he 
had quite .satisfied himself that he had ailded a new liglit to the 
brilliant firmament of metlical science. 

“ It is })ossible that tho hint enrtly thrown out here may be 
useful to a sharp member of the s*,iff umler Sir Garnet Wolso- 
ley, an<l may j»rovok(' an opportunity of maturing an idea which 
had only hogun to g( rminate, 

“I renieinber well that we were wont to talk over the chances 
of laying the foundation of a decent toi’tune by bringing a fresh 
commodity into tlu' market not ufdikidy tosiqiersode tlie (*xpon- 
sivo alkali, quinine; and I went tho length of begging an 
officer quartered at Ilathnrst — now deAd and buried there, ])oor 
fellow — to send me liome a Ixixful of the bark cut off tlie man- 
grove-tri'cs wdiich infest the Gambia river. ISIv friend, however, 
is dead, and I am no neanT a grand comnu'reial aehi(‘vement 
than what is’id(‘ntified with tho prospects of (as ho signs himself) 
a Director of tho Afriejiri Barter Company.” 
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TTLCANISED INDIARITBBBR. 

At a meetingof Civil Enffinoers nt Aachtm, IL'rr Haw'nclevpr, 
of the clu*micnl works, Hheiianin, at Stolhep^, coniinunientcd the 
results of analyses wliieli wt*re made on viil(*anis(‘d iadiarubbor, 
pipes and ()th<‘r materials inteinled to be used at these works. 
They contained invariably from 40 to /iO per rent, of foreign 
mineral substances. The onlinary test for g(K)d imiiarubber, 
tliat it has a specific erravity of 0*i)8o, and si\*inis upon W'ater, 
no longer holds g(K> 1. as fre<|m*ntly cork and fine sawdust is 
mixtsl up with it, and owing to the <ieterioriation of imiiarubber 
articles their teclinical use setans far more restrict(‘d than should 
bo supposed. (iooil quality being the fir^'t requirement for 
technical u^e, the price •^hoiihl be a secondaryconsideration ; how- 
ever, rubber of an inferior quality may be usefully eni)>loyod aft 
packing rings in steam ju]'e«, when the admixed mirn‘ral sub- 
stance will have little influence. The discovery that india- 
rubber, wlien hoat(‘d. will combine with sul]>hur. was made by 
Professor LuderMhirf. of Herlin, tO years ago, but w’as practi- 
cally utilised by Mr. (ioodyear for indiarublxT slna s in Eng- 
land and Aimrica. Tin* vulcanising proc(‘ss differs much in tho 
quantity of sulphur emjdoyed. and tlie lieat and length of time 
to which the products an* exposed in the vulcanising chamber, 
and matiy features of the prrKmss are not yet clearly known, 
such as violent explosions. Th(‘ vul anised indiarubber ift 
oolourt*<l by means of various su]»stanei‘s — hmI by an a«lmixture 
of antimony ; black, by ])ine soot,; W’hiti*. by white lend or sul- 
phate of barytes, which is abo used to increase its weight. Tho 
influence of the sunlight and the air, which will liarden tho 
indianiliher when it is exposed to them ftir a long time, is well 
known, luit not yet sufficiently exjdained. — EiKjhmrini/. 

NEW CHLORINE PROCESS. 

NEW process has l»(*en inventtil for tho profluction of 
Chlorine by pa‘-sing muriaetie-acid gjis tlirough a furnace, with 
0 (*rtAin siiitabb' a<ljuncts. M. Kessie dii Mothay alho effects tho 
same objoet by passing muriatic acid gas through a ri'tort con- 
taining Idack oxide of maganese hwitcxl to redness, wdien a do- 
composition takes place into chloririo gas and watery vapour. 
Tho manganese is afterwards recovered by passing over it a 
stream of air, and it may thus be used over and over again. 
The pnx'ess is rather a complex one ; but none of the substancoft 
acttxl upon are wasttxl, but are in every case rocovorod and made 
available for future use. 

OASES IN ARTEUJAL BLOOD. 

“DesGazdu SANo”is the title of an elal)orfite memoir, 
contributed jointly by Dr. Mathiou and M. V. Urltfiiii to tho 
current number of the Annales de Chimie et de Physique, Tho 
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authors doscribo in detail their experiments on the various con- 
ditions wliieh effect tlie pro})ortion of gases dissolved in arterial 
blood, a similar qu<‘stioii, with respeet to venous Idood, having 
been previfmsly discussed ])y M. C. Bernard. The principal 
points to whieli attention is directed in the present memoir 
are effects of n'j^eated bleeding on the gaseous contents of the 
blood ; the diffc rences in the ])!ood-gases, according as the fluid 
is drawn from tliis artery or that ; and the influence of external 
temper/it nre and atniosplieric pres.sure on the character and 
quantity of tlie gases held in solution in the blood. — AtlieiKPUui, 


TRANSPARENT PAPER. 

The Journal of Applied Science informs us of a German 
invention for tli(‘ above. Good WTiting-papor, saturated with 
benzine, and then coated wth a rapidly-drying varnish, 
prepared of boih^d lileaehed linseed oil, 20 lb. ; lead shavings, 1 
lb. oxidt* ■)f zinc, 5 lb, ; an<l A’eintian turpentine, lb. Thtse 
are mixed and boiled for eight hours. After cooling and straining, 
5 lb. of white gum copal and i lb. of gum sandarac are added. 


OPir.>r-SMOKING IN NFTVN' YORK. 

The opium-smoker always lies <lowii when indulging his 
habit, and gi\(s nil his ntteiOion to the process of inhaling the 
fumes of tli(' drug. r»efl»r<‘ oj*ium can Ik* use by the smoker it 
has to be ])ri‘partKl most carefully by p(‘i’sons skilled in its eon- 
coctioTi. It is rednee<I from a .solid to a li<(uid form ]>y boiling 
with a small quantity of water, and wdien ready for the pipe 
lo<>k.s like a thin ])a.sle or thick, nniddy mollasses. The 
opium pi]'e consists of n reed about an inch in diameter. The 
aperture in tlie bowl wbieli admits tlie drug is not much hyger 
tlian the head of a ]>in. Gne-liiuidredth part of an ounce is all 
that can be .smoked by a beginner. Ohl dehauchh, however, can 
use from a (piarter to a third of an oiinee daily. An old opium- 
smoker inv.iri.ibly blows tlie fumes through his nostrils, and 
very often absorbs tlunn in his lungs. The opium pipe must Ik 3 
lit with great e.ire. and always by the stea<ly flame of an oil 
lamp. Tin* small opening in the the bowl is held in the flame, 
and the light is drawm into thereed. After the opium is ignited, 
tbopnK'c.ss of smoking is very short ; only one or two whiffs e;in 
be taken, and in this way, lighting and smoking, scores of per- 
sons, iriliabitants of the city, .spend hour aftiTliour, never ceasing 
until they dro]» off into the death-like stupour which is tlie aim 
of all oiiinm-smoki ng. Those persons who become addicted to 
the use of the poison seldom live to be more than 60 years of 
age; most of tliem die within five years after they have reiwhed 
that stage in which they can consume a third of au ounce a day. 
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Profks'^or ALLMVNhas road to tlio British Association the 
introiluctory aihlross of the Section— a p^eticral review of the 
present aims andolijeets of Biolopeal Science. It was a curious 
proof of tile way in \\lneh new ivleas <ilt(‘r down iritf) the com- 
munity. and heeome aeeepteil as it were l>y akimlof accHinatiza- 
tion, to hear tlie doctrine* of evolution ]) 0 (‘tieally expounded and 
applauded, as the speaker with an earnest tdocpience, whicli had 
a p(*euliar kind of faseinatimi ahout it, showed how this doctrine 
brouu’hr into a rational eonverixenco all tlie hitherto scatterini 
line^ of bioloirical invt“'t lira* ion. It implies a eouMderablo 
chariG^e in popular ojunion. tluit the acceptance of the doctrine of 
descent should setun to re(piire no sort of d<*fence. and, in fact, 
that not muck should nee(l to be slid in its support: but there 
was a toue of such p:enlle persuasion from the openinj^ of the 
address to its elose, and the ditheulties tliat still stand in the 
way of aeceptiuix tlie validity of tlie evolution hyi>othesis to the 
fullest extent were so dispassionately treated, tliat the antapfo- 
nisni of even a cruder sbite of popular f»‘eli up; could hardly have 
failed to bo disarmed. On the one hand, evolution was the 
hiithest expression of the fund.iniental j>rineiples estaldished by 
Mr. Iktrwin, and (le]»end(‘d on tlie two ailmitti'd faeullics of 
livingds'in^s- hereditary, or tin* transmission of eharacb'rs from 
parents to oils] tring, and adaj>ti\ity. or tin* eajiacity of having 
those poeuliaritii-s modifie<l in tin* offspring. On the other hand, 
the continuity of o^^^•lnic forms had in few oases been made ont 
so .successfully as it had been by Professor Huxley in the case of 
the horse. Tlicn, airain, the first a]»)>earaneo in tin* earth’s crust 
of the various classes presouted itself in forms which by no 
means belonged to the lowest or most generalized of their living 
represent at iv»‘S. Finally, while the reea}>itulati()n of aneestral 
forms had much probability, and liarnionized with the other 
asp(*ets of the evolution doctrine into a beautifully symmetrical 
8yst<*m, it was one for whicli a suflieient nunibiT of actually 
observ’’ed facts had not yet been aihluetsl to remove it altogether 
from the region of hypothe-«is. The suggestion which was 
thrown out at the end of .the addri'ss, that life has had more 
than one start! ng-]>oirit upon the earth, and lias flowisl down, in 
several streams, hero and again becoming extinguished ; andtho 
belief in spontaneous generation miglit obviously found on the 
hy|>othesis that there had bcmi many points at which life had 
started upon the earth, that Professor Allman expressed his con^ 
viction that no valid evidence had yet boon adduced to lead to 
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the belief that inorganic matter had become transformed into 
liring, otherwise than through the agency of a pre-existing 
organism. It might be, however, that pliysical forces, manifest- 
ing themselves through the organisal)lo protoj^lasm, become 
converted into the phenomena of life, and that the poet had un- 
consciously enunciated a great scientific truth when he spoke 
of — 

Gay lizards glittering on the walls 

Of ruined .shrines, Inisy and bright, 

As tliough tliey were alive with light. 

Professor Nevton read the Report of the Close-time Committee, 
which was very unfavourable to recent h'gishition. Small birds 
appwir to require no protection, while on the other liand it was 
urgently needed in the eyes of the naturalist for the rarer wild 
fowl, tlie numbers of which are in many places, owing to inevit- 
able causes, very much reduced, and which must consequently 
UTthoiit protection in many localities spee<li]y become extinct. A 
lively discussion followed, in which, umomz^'t other speakers, 
Miss Lydia lieoker ratlur quaintly lamented the in)})f)ssibility of 
getting reasonable attention from the Legislature for the wrongs 
of small birds, womi'n, ami ]>oor childrtn. Mr. Lankt stcr then 
read the Re]>ort on /(Miloixical Station‘*. rh(>toirra])bs of the 
handsome building which J)r. Dohrn liad suceeedi'd in erecting 
in the grounds of the Ville Koale at Najtlos wiTo sliown. and a 
list was given of the various Governments and VniverMtie.s, in- 
cluding that of Cambridge, which had supjiorted Dr. Pohm by 
renting tables in tlie laboratiiry whicli forms part of the station 
for the use of their students. The munificence of an American 
capitJili.st, in supplying Agassiz with the means of founding a 
similar establisliiiient at Ihizzard Pay, was also made by many 
speakers the text ot the snggostioii that Englisli capitalists in 
our great mainifaeturiiig towns miglit perhajis do something 
equally useful for natural science in Kiigland. 

Profes.sor Balfour read the Report of tlie Committee for ob- 
serving the Effi'ct of the Penudatioii of Forests on the Ihiiiifall 
of Scot land. The opinion was pretty generally expressed that 
the observations which tlie Committee ]>roposed to undertake 
WiTe over far too limited an area to give any result. The re- 
mainder of the meeting was occupied by a paper ‘ On the Flora 
of Pntdford,’ which gave an interesting account of the vegetative 
physiognomy of the neighbourhood. Next was read Mr. Bland- 
ford’s intiTesting paper ‘ On tlie Fauna of PiTsia.* The animals 
of this country belong mainly to the dt‘sert tyju*, with an infusion 
of Indian forms in the south, and of Europeiui to the north. It 
is remarkable, however, that, while the lion in Persia is only 
found in the southern portion, the tiger is confined to the forests 
of the shores of the Caspian. Local pipers on the Birds and 
Mosses of the West Riding occupied the attention of the section 
for some time. One of the advantages of the visits of the British 
Association to dififerent parts of the country is undoubtedly to 
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bring the local naturalists into contact with those who have 
made themselves authorities in different branches of natural 
history. 

Tlie concluding paper was one of an interesting cliaracter. 
Mr. Limk(‘ster had noticed the tx’currence of a pea cl i -coloured 
film in a neglected jar, containing fluid, in his laburatory. It 
proveil to hi* produced by one of the problematical orgJinisms 
knowu as llacttria. These include a number of very different 
forms, wbieh have been described as di-otiuct from one another. 
Mr. Ijiinkester found exam])les of nearly all of the^e in the fluid 
he examined ; and he iidbrred uith great probability, from the 
uniformity of tiieir colouring, tl ml they were all }»liasc8 in tho 
life-history of one species. This constitutes a great stej) in our 
knowh dgf of these obscure but, phy.siologieally spe.iking, ex- 
ceedingly im|>orl{int organisms. 


WILD DEAsTS IN INDIA. 

The number of persons de^^tnyed by wild beasts forms an 
extraor<liimry ftature of Indian life, liewnrdsarc ofli red by tho 
GoveriinieiU for tin* killing of these animals, but still tlie loss of 
life is very great in some di.stricts, and in others it is b*ss only 
beciiuse coats are abundant, and the wolves prefer kid" when they 
can got them. No less than 14,o2{) persons lost their lives by 
snake bites in 1 8(10, and in 1871 tin revere 18,078 deatlis re- 
ported as caused by dangerous animals of all clas.M*.s ; but Dr. 
I’ajTer is of opinion that systematic returns would show tliat 
there are more than 20.000 deaths annually from snake bites. 
The inhabitants of the bonier lands bet wi'cii jungle and cultiva- 
tion are kille«i and eaten by tigers in such numbers as to require 
the Serious attention of the Govcriiinent. A siniile tigress 
caused tin* destruetifm of 13 village.", and 256 square miles of 
country wen* tlin»wn out of ciiltivaticm. Another tigress killerl 
127 people in 1860, and stopped a public road for many weeks. 
A tliird killed 108 people in tin time years 1867-69. In Ijower 
Bengal alone 13,401 human btirigs vare killed by wild beasts in 
six yeiirs, and 40 in South (\inara in the single moiiib of July 
1867- The Chief Commissioner of thi* Central Provinces has ti) 
report 946 |K.'rsons killed by tigers in three years ending with 
1.869. Tlu*re are difficulties in the way of extirpating tigers ; 
the natives reganl the man-eating tiger as a kind of incarnate 
Hind spiteful divinity whom it is dangerous to offend, and it 
is the desire of a tew in India actually to preserve tigers for 
sport. Mr. PVank Buekland has suggest(*d an organised de- 
struction of the tiger cubs in th(* breeding season, and tho 
attraction of full-grown tigers to traps by means of valerian, of 
which tigers (wliich arc only gigantic cats) are exceedingly fond. 
— Ihnes, 
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A RACE OB DWARFS. 

The Geop'apliical Society of Itiily h«« received from Alexandria, 
with the news of the deatli of the explorer Miaiii, and various 
othnolo^eal objects, two livinpf individuals whom he had for- 
warded of the tribes of the Akka or Tikku-Tikki, and whom 
the learned traveller had l)Ought of the King Munai. These 
individuals- -of whom one is 18 years old and 40 inches in 
heiglit, and the otlier 10 and 31 inches high — are stated by 
Miani to b(‘long to the race of dwarfs described by Herodotus, 
and recently re-discovered by the German explorer Schweinfurth, 
who described them carefully. They are pf>t-])elliLHl, very thin- 
liml)ed, and kno(*k-kue<‘d, spherical and ]>rognatlious crania, very 
long liml's. copper skins, and crisp, tow’-iike hair . — London 
Medical Record. 


SQD ALT’S SPINOSrS, 

On October 9 the fishermen of Diirgan, in Helford Harliour, 
obsers'ed a fish new to them, which had been cauglit (with a \d, 
hook) on th(‘ preceding niizht near its entrance. Congers had 
been numerous, but suddenly ceased to bite. The fish (asjiiuous 
shark) hml Ikhti h<K)kwl in the corner of its mouth, out of the 
roach of its shaj;j) teeth and Iiad wound the line may times round 
its Inxly, which was 7 ft. in length, and 30 in. in girth, being 
longer and more slender than one sent to the Royal Cornwall 
Institution 38 years ago. Tlie back, sjiriukled over with spines, 
was of a ilark grey colour, the belly nearly white. Tlie lobes 
of the liver were 4 ft. in Uuigth. In the stomach was a partially 
digesUxl doirfish, 2 ft, long. The ujiper lobe of the tail was 
muscular and long, perhaps to ahi itsgroun<l feeding; the lower 
lobe more markeil than in Dr. A. yinith's drawing, as given by 
Yarrell, and entirely unlike that of the Filey Ray specimen. 
Twelve hours or more after its capture, when all external 
signs of lifi5 had disappearoil, the writer was surprised to 
observe tlie regular pulsations of the heart. 

Prof. Huxley has not observed a eorri‘spondenco between the 
mass and large convolutions of the l^rain of a porpoise and its 
intcdlectual ]H)wer. 

“ Several years ago,” says the writer, a lierd of porpoises was 
scattered by a net, which he liad got made to enclose some of 
them. It was strong enough to catch tigers if set in tlie Straits 
of Singa})oro, across which they sometimes swim. The whole 
“ scuUo ” was much alarmed ; two were secured. — Nature, 


FORMATION OP BOOS. 

Mr. Rat Lankf.ster, at the meeting of the British Asso* 
ciation, discussed soilie intero.sting points as to the nature 
and mode of formation of eggs, in connexion with his observa- 
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tions on tho of the cuttlo-lish, Loligo, Every egg is origi- 
nally a small eorpusclo of protoplasm, like tliose M'liich build up 
the tissues of animals; hut it acquires additional substiiuce, and, 
in some animals, for inst.ince birds, bt'comes very large before 
it is laid. The additional substince <lilfers in its character in 
different animals. In foiirt>riginal egg-corpuscles fuse and 
form one egg— from ^^hich one embryo developes. In most 
CJises the egg grows in the ovary by receiving nutrition from the 
blood. But in many cases — in birds, fishes, and in cuttle-fish — 
tho egg is contained in a capsule, which is lined with living 
corpuscles ; ami the.so are continually multiplying by <iivi.sion, 
and pass from the capsule into the egg to increase its bulk. 
This ]\Ir. Lankester had demonstrated l>y seetions iii the caso of 
Loliqo. So far he agreed with Professor His ; but he did not 
find that tht*se eorpuseles remaineil alive and heljied to form the 
embryo e lit tie- fish. The egg of lA>ligo, W'hen laid, w'as a })erfeetly 
homogeneous mixture of albuminous matters — of a, the original 
egg-eorpiisch“ ; h, the corpuscles from the capsule; and c, the 
male spennatozoa. From this mixture there segregated at first 
to one pole plastic matter, which broke uj) into corjniscles form- 
ing a cap (3’olk-cl cava go). Outside tliis cap of clcavago-cor- 
puscles other hirgo corpuscles then made their appearance by a 
new and imU'peiident process of segregation (free cell-formation); 
and these became branched, forming a dt'cp or middle layer in 
tho embryo, wliilst the cleavage-coqiuscles spread over them at 
a higher level. J)r. Anton Dohrn and l)r. Carpeuter made some 
remarks on this subject, the latter gentleman taking the oppor- 
tunity tx) describe his own observations on the egg-capsules of 
the dog-whelk made twioity-five ynirs ago, which h(‘ seemed to 
think were not well known, and had a bearing on the present 
subject Mr. Liinkestcr (‘xj)lained that he had studied the eggs 
both of the dog-wlielk and of other Clasteropixls ; that he did 
not agri'e with Dr. Carjamfer’s view of that matter, and that it 
had no relation to the mode of growth and development of tlio 
egg of the cuttle-fish. — Athauiuih. 

THE TEETH. 

Dr. Siixin has lately published a compact little volume on 
“ The Teeth in Infancy and Age,” in which we find this popular 
explanation of toothache : — 

“ The commonest, or acute, toothache is induced thus : in tho 
centre of every tooth is a cavity corresponding in shape to that 
of the tooth itself, and into this cavity passes through a minute 
aperture at the end of each root, a branch of a nerve, an artery, 
.and a vein ; when, either by mechanical injury or decay, this 
cavdty becomes exposed to tlie air’s action, the blood thickens or 
coagulates to an extent beyond tho capacity of tho vein to 
remove in the natural way ; inflammation ensues and pain com- 
mences, at first slightly; more blood is pumped in at every pulse 
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of the heart, throupjh the branch of the artery, and the hard 
material of which the tooth is formed being unyielding, a pres- 
sure is set up on the walls of the cavity and its contents, in- 
cluding the ner\"e. This pressure is increased at every pulse 
with the greatest precision, causing intense and hourly-increasing 
pain. This is what is know^n as acute to(jthache. Another very 
common but less painful kind of toothache is that arising from 
inflammation of the root and the socket in which the tooth is 
situated. This disease generally commences w'ith a feeling of 
the aifected tooth being sonu'what longer than its fellow's, 
causing more or less j)ain on closing the jaws. Great pain is 
sometimes caused by a particle of food, or even by the tongue 
pressing against it, the contact of hot or cold water causing the 
sufferer to stnrt with a paroxysm of intense pain. After a con- 
siderable duration of sufleriiig suppuration connnences. a boil is 
formed on the gum covering the roots, which in a short time 
bursts, the pain gradually subsides, and the patient congratulates 
himself on being rid of his enemy. Tliis is, however, a great 
mistiike. A fistulous opening remains, througli which on every 
apposition of the teeth, or on the pressure of food, a small 
quantity of pus is forced into the mouth and consequently 
swallow'ed, causing the breath to become intolerably oflcnsive 
(a condition generally unknown to the sufl’ererj, and originating 
numerous constitutional disarrangements and complications.'* 

niRDS ANP THEIU FOOD, 

Some interesting information relating to the ravages of 
insects was given by Mr. 0. O. Groom Napier to the House of 
Commons Committee of last session, on the jirotection of wild 
birds. In 1872 the caterpillars of the brown-tiil moth -were so 
numerous as to defidiate the trees of a very larg(‘ part of the 
south of England. The alarm W'as so great that public prayers 
were offered in the churches that the calamity might be stayed. 
The poor w'ere paid Is. })er bushel for collecting cateipillars* 
webs, to bo burnt under the inspection of the overseers of the 
parisli ; and fourscore bushels w'cre collected dail}' in some 
parishes. The browm-tail moth is a beautiful little w'hito insect, 
about an inch in expanse of wa’ngs. Mr. Napier noticed that 
in 18o3 it defoliated about 20ft. of a hedge near Parkstone, 
Poole; and in 1806 the caterpillars riddled and deprived of 
their loaves tw'o plum trees in hisgardou at Lewes, one of which 
died. The caterpillar of the gamma moth is one of the most 
injurious to garden plants; it principally feeds at night, and, 
concealing itself by day, is uupereeived. The gamma moth 
overran Franco aliout a century ago, and devoured a very hirge 
proportion of the crops, but fortunately the corn was not 
attacked. The antler moth is sometimes extremely destructive 
to grass crops. Mr, Napier once saw millions of those on tlie 
Wrekin, and in the following summer the grass of that moun- 



160 


THE YEAR-BOOK OF FACTS. 


tain was in a miserable state. The lackey moth is very destnic- 
tivo to filbert })lant;itions, cherry orchards, and other tree 
plantations. The biilF tip, the aibbage moth, and the small 
ermines, are very destructive to the leaves of fruit trees and 
garden shrubs. But, on the other hand, the benefits derived 
from the labour of somt' inst'cts slioiihl not be overlooked ; some 
species feed onh'on noxious weeds, and others prey on still more 
noxious ius<vt‘'. One of the gre.iU'st friends of tlie agriculturist 
is the family of ichneumon fiies, w'hieh lay their eggs in the 
lodies of living caterpillars, in which the}’ are hatelied, thus 
destroying them ; although the cat<*rpillar. after bc'ing “iehneu- 
raoned,” has still a vonicious a 2 )j)etite. The caterpillars which 
feed on the caltbage eat t\»ice their weight in a day ; the larvae 
of st)me of tlie fieek files eat a much larger proportion than this. 
The pr<xluctive jK)Wers of iiis<*cts vary very much. Some lay 
only 2 eggs; otliers, such as the wliiti' ant, 40 millions, laying 
them at the rati* of 00 a minute. The queen of the hive bee is 
capable of laying dO.OOO in a season; the female wasp 30,000. 
The majority of insect however, l.iybut about 100 : in g(*neral, 
the larger the insret. tlie fewer eggs it lays. Most im^ects have 
2 generations in the ye.ir ; some have 20; others take seven 
years from tlie time the egg is lanl until their natural death in 
a ]>i'rfeot state. But probably not above f) i>er cent, of the eggs 
laid become perfect insects. Among the Hies the dmldylonglega 
is one of the most destructive, espeeially in Fraiiee ; it feeds on 
the roots of grass, and Mr Napier in 18o0 notici^l meadows in 
La Manehe devastated by it. The .starling is a bird most useful 
in destroying these larvae, and those of the horse and rattle flies. 
The orthopteris insects, of wbieh the locust, gra‘'Shoppcr, and 
cockchafer are examples, are vi-ry de.struetive. Tlie numerous 
species of graK^hop})ers le.sseii the amount of our gr.iss crops. 
Locusts arc siddom fouml in Phigland now in sufiicient numbers 
to do any damage, but they have <Ione considerable damage here 
in funner generations. Their gns'ite.sl enemit'S are tlie starling 
and the rose-coloured past<)r, xvhieh follow them in flocks and 
decapitite them by hundreds. The beetles are immensely 
numerous, as regards spwies. In lf>74 the coekcliafers gritliered 
in such numbers on the banks of tlie Severn as to jirevent the, 
working of thi* watermills. On another occasion, in Oalway, 
they formed a black cloud that darkened the sky for the distance 
of a leagui*, and destroyed tlie vegetation so compb'tely that 
summer seemed turned into winter. They made a noise resem- 
bling the sawing of wood. The 'people, threatened w’ilh famine, 
were obliged to devour them. In 1804 they were alarmingly 
numerous in Switzerland. The female lays about 30 eggs ; in 
six weeks they are hatched. They live from tliree to four years 
in tlio larvae state. The first year they do not do a great amount 
of damage ; Imt in the second year they attack the roots of all 
plants within their reach. They often min the crops of corn, 
lucerne, strawboiries, and various plants on which man depends 
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for food. In a field of 29 acres in France, al»ove 43,000 larvae 
were found — quite sufficient to destroy tlie entire crop during 
the sofison. Our insectivorous lards are diligent in destroying 
the liirva* of insects, but they will not do all th.'it is required; 
hand labour is also needed. Mr. Napier is of opinion tliat the 
extensive diffiision of information on the halats and means of 
destroying our more noxious insects would be the means of 
saving millions of pounds’ worth of valuable food every year. 
He siiysthat in the United States the imporbince of this subject 
is felt, and almost every Sbite has a Government (‘Utomologist, 
whoso business it is to make inspections and reports of the 
ravages of insects, and show the remedy. In Franco Govern- 
ment returns w*ero published, from W’hich it appeared that the 
damage done in Normandy by the cockchafers alone amounted 
to 25 million francs. A law was pa.'^sed in France a few years 
since for the protection of birds. Not, however, that all birds 
are to be welcomed ; the sparrow does inf)re harm than good, by 
femling so much on green crops, and the wood pifftMUi dot‘s much 
mischic^f. Hut on the whole Mr. Napier is cerbiin our birds do 
a great deal more good than harm. 

BRKEDINO OSTRICHES. 

A PAPER appear.s in the Bulletin Mensiul on the Breeding of 
Ostriches in captivity, contributed by Ga])t. Crepu, who has 
kept several pairs of tliese birds. Ilis ob‘^e^vations throw much 
light on the natural history of the ostrich. 

MORTALITY AMONO DEER. 

M. Co.mukr describes the mortality which lias s(‘ized the 
deer and other animals in King Victor Emnianuers park at La 
Mandrill. The calamity is attributed partly to oviu'-crowding 
and partly to the want of .shelter and proper protection. In 
1865, W'hen the park and grounds were carefully cultivated, 13 
deaths occurred. In 1873, the park being left in its natural 
suite, 172 deatlis are recorded. — Nature, 

CARRIER-PIGEONS FOR WAR-TIME. 

The Paris lAherte states that *‘the Fortifications Committee 
has adopted a decision upon tlie interestirig question of military 
pigeou-houst‘S, wliich General Cissey. when Miui>ter of War, 
had referretl to it for consideration. Tlie conclusions recom- 
mend tlie formation of an exten.sive pigeon-house in the grounds 
adjoining the Jardin d’Acclimatation, the director of -w'hieh in- 
stitution will he intriistsd with the rearing of carrier-pigeons. 
The Government is to keep there during the next five or six 
years 6,(H)0 pairs of pigwms for breeding purjioses. Each 
fortress is to possess a military pigeon-liouse, constnieb'd upon 
a model which is still under consideration, and each pigeon- 
house will contain 1,000 birds. There are to bo established also 

L 
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two general Ptations to meet the eventuality of another invasion, 
and 60,000 pigeons will be kept at these statioiis. We must 
remember that the Germans have anticipated ns in this matter, 
and that Metz and Strasburghave been for a year past connected 
with the fortresses of the German Empire by a system of carrier- 
pigeons." 


CROCODILES AND FISH. 

Pe. in liis Report on the fisheries of India, gives an 
intere&tinc: notie<* of tlie extent to which Crocodiles will destroy 
Fish. There are two tii.siinct genera of criH-oilile.s in India. 
The first t)f these is the true fish-eating crocculile {Gravialts 
Gangeticus^ Gnndin), wliich attiiins upwards of 20 ft. in length, 
and is found in th(‘ Indus, the Ganges, and other largo rivers. 
This species lias a long and slender snout; it is usually timid 
of man, excepting when the locality where its eggs are tleposited 
in the sand is invaded. It does not aj>pcar to 1ml on ctirrion, 
but fish, turtles, and tortoises form its diet. In 1868 it was 
deemed one of the sights at Cuttack to watch these enormous 
reptiles feeding helow the irrigation weir, which w’as impeding 
the upward ascent of the l<reeding fisli. Tlieir long hrown 
snouts would be seen rising to the surface of the water, with a 
fish cros.s-wise in their jaws. Their finny prey was flung up 
into the air by a toss of the head, and descending head foremost, 
fell into the captor’s compar/itively small mouths. They are 
very prolific. A single gun has been known to destroy 69 out 
of one hro<^)d in three hours’ shooting. But some fishermen, 
when asked whetlier they ever kill the crocodiles, at once pro- 
tested against such a course. Their argument was, “Are we 
not l)oth of the fish -destroying races, and how could wo be so 
cruel as to slaughter them ?” As to the destruction committed 
by these creature.s, they merely remarked that tiny w'ould them- 
eelves do the .same if they could, and in this undoubtedly they 
spoke the truth. However, it is not to be expecteil that fisher- 
men should liestow their time in destroying young erex’O liles, 
and they do not carry gums to shoot tlie full-grown animals. 
Neither will tlie native sportsmen waste their aiiimuriition on 
crocodiles which are of no use to them wdieri killed. The moans 
proper to reduce their number are to offer rewarils fur the des- 
truction of their eggs. 

The common crocodile {Crocodiivs palustris) also abounds in 
India, and though usually termed man-eaters, they assist in 
depopulating the waters of fish ; and it is only when the finny 
tribes or carrion are scarce that they will attack the larger mam- 
mals, including man ; but, having once lasted blood, they appear 
to be eager to do so again. In some of the irrigation canals 
one or more of these creatures may usually bo seen below the 
locks, where there are pools stocked with fish, and when the 
latter fail they will turn their attention to the cattle. Dr. Day, 
in 1868, noticed four below a large weir at Cuttack ; six weeks 
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afterwards they had increased to nine, besides many little ones ; 
and he calculated that the fish they were then consuming day by 
day would bo worth more than 22 rupees. His suggestion to 
give five rupees apiece as a reward for the destruction of these 
animals was disregarded ; and supposing those nine crocodiles 
had not increased, and that the young ones never lived to grow 
up, they would still have consumed fish to the value of 2,873/. 
in the three and a-half years to tlie middle of 1872, all which 
might have been avoided by an outlay of 46 rupees at tlie time 
referred to. Hut the ravages of crocodiles are not confined only 
to the fisli. Compelled by hunger, they will help themselves to 
cattle, or else feed on human Ijeings who may approach in- 
cautiously uecir the water. Thus, there is a hole on the River 
Nuna to which crocodiles in the dry season will resort. Of 
course the fish in such p(jol8 are soon exhausted, and in 1868 
these monsters cjirried olf five adults. So also near the Haropa 
Weir two women and one horse were devoured by crocodiles in 
a single month. Their one redeeming quality is that they are 
the natural scavengers of the rivers. This, however, is only true 
of the common crocodile; and as the fisheries of India are 
deteriorating, these large fish-eating reptiles ought to be ener- 
getically reduced, as they are no longer required in such numbers 
as before, even if we coDce<le full force to the arguments of 
those who are f( >r mjuntaining the balance of nature on every side. 
— Land and Water. 


EGGS OF CUTTLEFISHES, 

Mr. IIrnrt Lee, F.L.S., writes in Land and Water : — “ I des- 
cribed three weeks ago the spawning at Brighton of an Octopus, 
and the manner in which she gently nurses her cluster of eggs 
as in a cradle, in the boat -shaped or trough-like membrane of 
one of her arms. She still continues to atteml to them 
with the utmost care, seldom leaving them even for an instiint 
except to take fooil, which, without a momentary abandonment 
of her position, would be beyond her reach. Here again the 
old naturalist of {Stagira was not quite correct in his opinion. 
Ho asserts that while the female is incubating slie takes no food, 
and consequently becomes weak and exhausted, and reduced in 
size. In the tank with our specimen are seven others of her 
species, and to supply them with food about 26 living shore 
crabs (Carcinns manas) arc daily tossed into it. Although she 
so seldom leaves her nest she generally obtains her share of tliese, 
and I have soon her seize with her suckers, and draw toarards 
her tliree at a time, one by each of tliree of her arms. Their 
shells are soon crushed and broken up by her pow'erful beak, 
and when she has devoured the contents the hard dedr/s is cast 
out of her den. Although Aristotle was mistikon in supposing 
that the female octopus does not take food during the period of 
tho developmont of her ova, 1 tliiuk he was right in believing 
l2 
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that her anxiety for her progeny, and her unremitting caro of 
them, tell injuriously upon her health. A sitting hen bird loses 
flesh while hatehing her eggs, and I sometimt‘S fancy that our 
lady octopus sliows signs of diminishing bodily vigour. Her 
respiration at times appears to Ik? lalKuired. Wlien the water is 
inhaled (I ii*»e the word intentionally, for the animal breathes 
the oxygen contained in it'i at the open part of the mantle-sac, 
the siphon-tube, at its orifice, is often drawn forcibly inward ; 
and when tlie pair of 1k*11ows of the body close, the same open- 
ing of the tube is distended to its fullest capacity by tho outrush 
of the exhab'd water. The female octopus often turns the mouth 
of the tube, as the fireman does the nozzle of his hose-]>ipe, so 
a.s to direct a jet of the ex-current water on h<T eggs — for what 
purposi* I am unable to say. 'My opinion is that no actual 
incubation necessary, and that it does not t ike place. I 
believe that the attention of the mother to thtmi is for the pur- 
po.se of guarding and protecting them from injury, and prevent- 
ing them being devoured by fislies and by otliers of her family, 
I'Ossibly by her own hu.sband. Until lately neither I nor any 
living naturalist kru'w anything of the eggs of tlu‘ octopus, nor 
of its breeding habits ; but at intervals, for many years jiast, I 
have found the eggs of the Sepia an<l Loliqo in early sbiges of 
their development, and have hatehed them out, uitliout any 
assistance from their panuit at the si*a-sid(‘ by nu'rely suspend- 
ing them in a tank or tub, and changing the water frequently. 
The same was <lone by my deceast‘d friend, John Keast Lord, at 
the Brighton Aquarium last year, and is now again in ])rogr(‘s« 
there with tho ova of botli these species. In some of tlie grapo- 
liko eggs of the Sepia, which wert* brought in a fortnight ago, 
the young cuttles liave since advanced eijnsiderably towards 
perfection of form. At fir.st tho litth» animal has tlie head and 
eyes di.sprojtortionately large, hut gradually acijuires a greater 
rcsemblanee to its parent. If the black iiitegiinienf be removed, 
as one would skin a grape, it may be seen moving in tlie fluid 
uliich fills the egg. Cut down to the little living grap(‘-stono 
under wati-r, and away it will .swim, with all its wits about it, 
and in possession of all its faculties, with as much facility and 
self-possession as if it liad consnleralde knowhslge of the world. 
It sees and avoids every obsbjcle, and if yon bike it out of tho 
water, in your hand, tin* proeoeioms little heggar, not a minute 
old, will spurt its ink all over your fingers. You may tamo an 
old cuttle-fish, and it will learn to know tliat you are a friend, 
and intend to do it no harm ; but the youngsters are as sliy as 
human babies, and regard every one but their mother as an 
enemy.” 

THE STlCK-nSH, AND THE HABITS OF SEA-FENS. 

Mr. Coote M. Chambers has most kindly presented to the 
British Museum a specimen of the Stick -fish, from English Bay, 
Burrard’s Inlet, British America. The specimen was placed 
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ulive, immediately it was caught, into a tin tube, filled with a 
solution of arbenic and salt. 

Mr. Chambers observes that the Stick-fish are only to be 
found in Burrard’s Inlet, English Bay, British Columbia. f‘ It 
has only one bone in it, and appears to live on suction, and is a 
great prey to dog-fisli.” Eurther : “I would mention that in 
summer only can they be caught. They are found to the least 
depth of from 30 to 40 fathoms; they move about rapidly in the 
water, and w’hen brought to the surface move for a few seconds 
like a snake, then make a dart as swift as lightning, and dis- 
appear.” — July 23, 1873. 

Unfortimatel}’’, the sj>eeimen did not arrive in a good state for 
exhibition. The greater part of the animal portion had been 
washed otf, probably by the motion of the solution during the 
trau'^it ; only about a foot of the flesh, w'hich was loose on the 
axis, and the thick, swollen, naked, club-sliaped base without 
l.>olyj)os, remained ; but it was in a sufficiently good state to 
affijrd the means of determining its zoological situation and of 
examining its microscopical and oilier zoological characters. 

Mr. Ciiamb(‘rs*s spieimen is the animal of the axis, or stick, 
described as (htcocclla nvpfeutrionaltit (Ann. and Mag. Nat. Hist. 
1872, lx. p. 406), and it proves that the axis belongs to a kind 
of Pinnatu/a, or Sca-p(m, nearly allied to the long Sea-rushes 
named Paiunutrius qvadranguluris, found on the West Coast of 
Scothiial, and is evidently the same animal as Pavonaria hlukci^ 
dt'seribod by Jt. K. C, Stearns. The idea of its being a flsh, 
which seems so generally t*ntert.iined by the peoph* of British 
Columbia, is clearly a mistake, though one of the observers sent 
a figure of the Sea-pen, with mouth and eyes like an eel (I), 
wliicJi is copied in Mature, vol. vi. p. 436. 

Tlio habits of Poi/iufidadte are very iinperft^ctly known, and 
not at all understood. Dr. Johnston observes, in the Ilntitih 
Zooi^hgtiS, vol. ii. p. 160, that the fl>hermen believe tlie v’ommon 
Sea-pens, which they call coxcombs,” are fixed to tiu* bottom, 
with tlieir ends immersed in the sand. 

Osicocrlla , — The complete polype mass very closely resembles 
Pavonaria quadravgufaris^ as figured by Johnston ('“British 
Zoophytes,” t. xxxi.), from Professor Edw^ard Porbe^^’s draw- 
ings ; but the animal is entirely covered with calcareous spicules, 
and the axis is cylindrical, hard, and polished. 

The Pavonaria quadrangidaris^ according to Professor Eorbes, 
“ lives erect, its lower extremity, as it were, rooted in the slimy 
mud at a depth of from 12 to 16 fathoms.” Mr. Darwin, who 
observed a species on the coast of Patagonia, wJiieh ho called 
Virgvlaria Patagonica, says : “At low W’ator hundreds of these 
zoophytes may bo seen projecting like stubble, with the trun- 
cate end upwards, a few inches above the surface of tlio muddy 
sand. Wiion touched or pulled, they suddenly draw themselves 
in with force, so as nearly or quite to disappear. By this action, 
the highly elastic axis must be bent at the lower extremity, 
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where it is naturally slightly curveil, and T imap^ine it is by this 
elastifity alone that tlie zoophyte is enabled to rise again 
through the mud.” 

Bidiadsch, quoted by Johnston, says that I*ennatul(p s\inm 
by moans of their fin.s, which they use in the same manner that 
fishes do their fins Kllis sa^s: “It is an animal that swims 
freely about in the sea, many of them having a muscular motion 
as they swim along.” And. in another })lace he telK us, that 
“these motions arc effected by means of the])innules or feather- 
like fins, which are evidently designed by nature to move the 
animal backwards and forwanK in the sea, and consequently to 
do the office f»f fins.” ]VIr. Clifton describes the Australian 
.species as swimming rapidly in shallow w'ater; and the American 
naturalists all .seem to agree that tho Stick-fish, Onteocdla 
scvtentrionoh^ of Ilurrard’s Inh f . which ha.s only a slight crest of 
polyps Mnd not prinftfp, or fins, as Ellis calls them, swims about 
like a fish, and is oaten by the dog-fish. 

Tliere seems to be no<lonbt that the Sea-pens and Sen-nishes 
live in groups together, ereet an<l sunk in the mud, and that 
they are sometimes found swdmining free in tlm sea: but tho 
question is, are the free specimens those that have bt‘en dis- 
turbed by the waves and currents, and do they afterwnnls 
affix theniselvf s in tin* mud : or are tliey vagrant specimens that 
live for a time, and then die, or are eaten by fish, their strug- 
gling lu'ing mist, iken for swimming? Dr Johnston observes. th«it 
when the Sea-pens are placed in a basin or plato of water, he 
never observed a change of position, but they remain in the 
sime place and lie with the same side up or douni, just as they 
have been put in. We abridge those details from a very inter- 
esting paper lu Nut arc. 


FACTS AnOT'T SNAKF-UITFS. 

Dr. R Drott wTitesfrom India that in Madras, in 1870-71, 
the number of hum, an livcM siid to have been de'^troyed by beasts 
of prey and poisonous snakes w.as 2,225. and the number of 
c.attle 5.314. The rewanls paid for killing tigers, (fee., ainoiintwl 
to 2,51 1/. Only 2/. 14.s. was ‘.pcr.t in rewairding the destruction 
of .snakes. But an official return for the from April 1, 
1872, to March 31, 187^. shows a very diffiTont state of things. 
In March, 1872, seventy-four snakes were destro\ed in the whole 
Presiilency, and the rew'.ird of tw’o annas, or 3c/ for each poison- 
ous snake, amounted to 18.s. 6<7. But month hy month the 
serpenticidal zeal of the population was more and more aroused, 
till, in March 1873, the number of snake.s destroyed was 425.057, 
and the rewards not loss than 5,313/. 4.s. 1.^. Taking the year 
as a whole, the number of snakes destroyed in the Presidency 
was more than one million and a quarter, and tho mom'y paid 
in rewards was 15,728/. 16 a. 9cf., which numbers would have 
boon trebled had eveiy part of the Presidency been equally 
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zealous. The Matlras Government seems to have repented of 
its liberality, and to have thought that even snake-killing might 
bo too (leap; therefore, by an order dated May 28, 1873, they 
have restricted tho roWfird to cobras only, and have fixed it at 
one anna, or l}jd. per cobra. It was alleged that some of the 
natives used to breed col)ra8 on purpose to get the rewards ; but 
considering the immense quantity of land which seems not to be 
cultivable profitably for^uman food, and which is covered with 
prickly pear and otlior wild plants, there really seems to be no 
limit to the number of snakes which might be captured. Very 
few cases of snake-bite in India are seen by European or medical 
authorities. Tho poison is too rapid. Wo get an incidental 
glimpse occasionally, from indirect sources, of the details. For 
instance, in the Report of the Society for the Propagation of the 
Gospel ^ a poor Christian thus describes the death of his daugh- 
ter: — “Three monllis after her marrijige, in a field in tho 
wilderness, a sinikc' bit her. Her husband dragged her towards 
home as far as ho could. Her legs were cut by the stones, and 
bleeding. When he could carry hor no longer, he laid her near 
a thicket, and ran for help, but the ants had begun to cat her 
face iH'fopo lit' could return.” It must in c^indour bo said that 
some authtjrities consider the accounts of the numbers of men 
and animals dt‘^t^oyt*d by smikes very much exaggerated, and 
affirm that many women and others who are murdered are said 
to have died from snake-bite. On this point wo can offer no 
opinion. Certain it is that nothing is more rare than to hear of 
Europeans bitten. — London Medical Journal, 

THE MICROSCOPE, 

In J)er Naturforcher has appeared a useful resume, by Mr. 
W. Archer, of recent observations on Para'-itic Algae, followed 
by Dr. Klein's Contributions to the Anatomy of Auerbach’s 
Plexus in the Frog and Toad; and this by a valuable series of 
observations by Professor Lister on the Natural History of 
Hactoria, in which a study of the life of Bacteria under different 
circumstances as regards the fluhl in wliich they grow, shows 
that their general appear.mce, size, and shape, depend in great 
measure on the fluid in which they are 'growing, their removal 
from one to another fluid causing them to tike on quite a different 
form, and their replacement tho reassumption of the original 
condition. Many importint focts are to bo learned from this 
paper. 

THE HONEY-BEE. 

At tho Canterbury mectingof the East Kent Natural History 
Society, ^Major Munn brought no less than twenty-four live young 
of tho Honey-be(‘. and gave pr.ictical demonstrations of the 
following factt—Major IMunn procoetled at once to give very 
strong evidence in favour of the fact that the queen bee does 
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Bot and cannot sting. The most conclusive evidence in favouf 
of this fact was afifonled hy tlie handling of the queens both by 
the Mjyor himself and by other members of the Society ; for in 
no c^ise did these insects sting ; not from a want of will to do 
so, however, since they were seen to put out tlieir stings and 
attempt to inject llieir poison into the hand wliich held them 
in cjiptivity. But in no case were they able to penetrate with 
the sting the skin of tlie human body* Major Munn then re- 
ferred to the cf>ni]>arative structure of the sting in tin* queen 
and worker bees, lield as afhmlingan explanation of the inability 
of the queen to sting. As shown by Mr. George (lullivor, jun., 
the sting of the worker is very sharp, straight, and provided 
with from eight to ten barbs, while the sting of the queen is 
curvivl, much blunter, and provided W'ith but few barbs. It 
hiiving b(‘en stated tliat the queen bee is unable to sting, the 
que.stioii naturally arises, “Bui how does she kill her rival, since 
it is a well-know'ii tact that two queens will fight like game- 
cocks?” This (piestion the Major pnx'eided to set at rest prac- 
tically ]»y putting two <jneens together in a glas.s bottle, in order 
tliat their fighting might be M'itnessed by the Society. During 
the fight, which .wiis walfhed with the most intense interest, each 
queen was seen to attempt to disable her rival as mueli as prjssibln 
by means of her powerful inandible.s, an account of tlu' structure 
of which had been given by Major Munn. At the .same time 
flhe feels about \vith iier siing, w'liich is totally unal>le to pene- 
trate tbe integument of her rival, till she finds one of her 
spiracles -that is, one of the resjaratory apertures of her rival — 
through wliieh she injects her poison, with a nipidly fatal effect, 
into the resjiinitoiy system. 

During the jirogress of the fight, Major Munn gave a most 
amusing account of the tricks of Thomas Wildman, who flourished 
towards tlie latter part of the last century, and had at that time 
the reputation of havingthe most surprising command over bees. 
He w'as accustomed to exhibit himself, surrounded with his bees, 
before the king an<l divers of the nubility. “ Tliu.s fortified, 
bulldogs have been set at liim by his own desire, Mdien he re- 
jmlsed them by detaching oiu* or tM'o be<*s, to the astonishment 
of all w*ho have seen him,” He was offered 100 guineas as a 
rowan! if he would disclo.se the .secret, w'hieh ho refused to do. 
All the tricks of thi.s man were explained by AIaj(;r Munn. 
Wildman’s apparent C(mmiand over bees w'as simply owing to 
his using only quei-n bt*e.s, and tliCvSc could not sting him. 
Possessed of this secret, he could handle the bees fearlessly, and 
detach them against the dogs, who, when the insects wore 
entangled in their hair, wore friglitened by their buzzing. — 
Laikd and Water, 


THE ZOOLOGICAL SOCIETY’S MENAGBBIK. 

The Keport on the additions made during December 1873 
called special attention to a female Onager, or Wild Ass, and a 
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pair of the new Japanese Storks ( Ciconia Boyciana), Also to a 
pair of the Spotted Wild Cat {Felis torquata of Jcrdon). Dr* 
A. L. Adams exhibited and made renuirks on tiie Horns of a 
feral race of Capra hircus, from the Old Head of Kin&ale. 
Letters and communications were read: by Mr. P. L. Sclater, 
on the species of the genus Synallaxis, of the family Deiidro- 
colaptidse: the specimens of this difficult group in nearly all the 
principal collections of Europe and America had been examined, 
and the existence of fifty-eight species ascertained, besides throe 
of which the types were notacccssiblo, and which were considered 
to bo doubtful, — by Mr. G. Busk, on a New British Polyzoon, 
proposed to be called Hippiiria Egirtoni, after Sir Philip Egerton, 
who had discovered it growing upon the carapace of a s})eeimen 
of Gonoplax angiUafus, dredged up at Berehaven in the course 
of last Hunnn(‘r, — by Mr. A. Sandei*8, on the myology of Phry no- 
soma coronatum^ — from Dr. J. E. Gray, containing a tlescnption 
of the »Ste}»i)(‘-Cat of Bokhara, w'hich lit; pruposeil to dtsignate 
Chaus caudutns^— by Sir V. Brooke, Bart., on Sclater's Miuitjac 
and other species of the genus Oervulus. In pointing out the 
distinctions which characterise the three existing s])ecies, Cer- 
vuius muntjac, C. Sclaitri, and C, Beivnit, the author showed 
C. iSclalcri, the species of most northern range, to be intermediate 
in specific characters and size between the two others. Sir 
Victor pointed out an advance in the specialiwition of the tarsus 
of Cen'ulu.s not hitherto observed. In this genus the navicular, 
cuboid, and second and third cuneiform bones were aiichylo^ed 
together and formed one single bone, the first cutu iform being 
repre.sented by a very small and separate bone, — by Sir 
Brooke, B.irt., on a new' Sjiecies of Deer from Persia, a ]):nr of 
horns of W’liich he had received from Major Joiu'^, ii.B.M. 
Consul at Tebreez in Persia, and W'hich he proposed to call 
CirvKS Mesopot a miens, — hy Major H. 11. Godwin-Auslin on some 
birds obtained by him in 1872-73 along the main wattr-shed of 
the Brahmajaitra and Irrawadily rivtTs : of thest‘, ten were con- 
sidered as new' to science, viz., Sitta yaymsis, Giirndax yalhanvs^ 
G. albosnpen iliaris, J'rochalopteron cmcraccu77i, T. viryatum^ 
Acfhiodura Wahlevi, Layardia rubujinosa, Pruiia rnfuln, i udicola 
munipvrensis, Munia snbumluhita, — by Mr. Garrod, upon the 
morbid symptoms presenteil by the Iiulian Khinoceros that had 
lately died in the Society’s Gardens, and upon certain points in 
its anatomy, — by Mr. E. G. Keed on the Ghilian species of the 
coleopterous families Cicindelida* and Carabidte. 

SILKW'OHMS. 

A rKEiGHT car loaded with silkworms’ eggs lately pissed 
over tho Pacific liailroad from Ban Francisco to New York. 
They were from Japan, and were consigned to a Paris house. 
The weight of the eggs was 9^ tons, and they wt‘re valued at 
over J3f2,000,000. They were packed upon leaves, layer upon 
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layer, and placed in air-tight tin boxes, which were aprii a en- 
closed in matting, while the car was kept carefully darkened 
and at a temperature below freezing-point. 

In the Chronique de la SociHe d* Acclimafatfim, Ruimet 
states that by feeding silkworms on vine-leaves he h is obtaino I 
silk of a fine red colour ; and that by giving the worms lettuce- 
leaves tliey have produced cocoons of an emerald-green colour. 
]M. Beliilon do St. Gilles, of Vendee, has also, by feeding silk- 
worms — during the last twenty days of the larva period — on 
vine, lettuce, and nettle-leaves, obtained green, yellow, and violet 
cocoons. 


THK DEPTHS OF THE SBA.*^ 

It was not until about thirty years ago — so new is the whole 
subject— that men begin even to suspect the existence of a decp- 
wati'^.r world. No life, they held, could exist in that total dark- 
nes-, under a pressure of W'atcr so (‘uormous that, as Dr. Wvwille 
Thomson says, a man at 2.000 f.ithoms’ deptli would boar on his 
boly a weight ecpial to 20 locomotive engines, each with a long 
goo Is train lo<ide(l with pig iron. Had they known likewise 
thfit living creatures down below would have to contend with 
all but freezing cohl, they would have seimied to themsidves even 
mort‘ justified than they actually were in their mi.shike. 

It is difficult at first to conceive this certain rule when we 
apply it to water urnler immen.sc* prt‘ssuro. We fancy that 
water, in that case, must stifteii or harden, forgi'tting that it 
remain.s, being all but incom})ressil)le. as liijuid as ever, and 
that its particle.s, as far as we know*, slide a.s freely over each 
other at 5.000 fathom.s' depth as at the snrfiico. 

A slight sketch of the gradual discoverie.s of the teeming life 
of the Deep Sea may not Im* without interest; and all the more 
because the truth showed itself, as most truths do. not suddenly 
and once for all, but with forecastings and hints given, and 
sometimes givim in vain, to those wdio, with minds preoccupied, 
were not prepared to see what nature was trying to make 
them see. 

As late as 1859 men were nefjuiesoing in the theory of tho 
late lamented Edward Forbes— that in the zone of deep-sea 
corals, supposed to re;ich only some 100 fathoms down, tho in- 
habitants of the region “In'Camo more ami nnm* mfxlified, and 
fewer and fewer, indicating an approach towards an abyss whore 
life is either exlingui.shed (>r exhibits but a tew sparks to mark 
its lingering presence.” If E<lw'ard Forbes had lived hut a few 
years more, with what hearty delight would lie, above fill men, 

* Tht> I)^th% of the Sea. An account of tho proneral results of the 
dreflp;inj? cruises of Jler .Majesty’s ships “ Porcupine” and "Lightning,’* 
during the siiitimcrs of IHOB, ISfJff, and 1870, under the scientific direction 
of l>r. Carix*nt<jr, F.ll.H., (iwyu Jeffroys, P.H.S,, and Dr. Wyvillo 
Thotnson, P.H.S. By C. Wyville Thomson, LL.D., &o. London, Macmllian 
afid Co. 187U. , 
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have TTolcomed the discovery that ho -was quite mistaken ! Yet, 
before his time, a significant hint or two had been sent up out 
of the nether darkness. As early as 1818 Sir John Koss, taking 
soundings in Baffin’s Bay in 1,000 fathoms, had brought up, 
among other live creatures, a beautiful “ Medusa's head ” star- 
fish. In 1839-1843 Sir James Clark Ross had brought up 
numerous s|)ecies of live animals from 270 fathoms in the 
Antarctic Ocean, and among them a shrimp {Idotea Baffini), 
supposed to be peculiar to the Arctic Seas — one of the first 
instances — many more have been found since — of the remark- 
able range of similar forms at the bottom of the ocean through 
many parallels of latitude and longitude, which is to be oi plained 
by the uniformity of the conditions under wliich they live ; uni- 
formity in the materials of the sea-floor, and in the low tempera- 
ture of the water ov(‘rlying it. In 1843, again, Ilenrv Coodsir 
— one of the inartyrs of science, for his body now lies amid tlie 
Arctic ice with Sir John Franklin and his crow' — brought up in 
Ihivis Strait out of 300 fatiioms “a ca]»it.'il haul,” as ho phrased 
it, of living creatures, of at least four of the lower animal sub- 
kingtloms. Then followed that series of attem])ts to sound the 
North Atlantic Ocean, so honourable both to the Government 
and the Navy of the XTnited States, which ended in the laying 
down of the Atlantic Cj ble. By Brooke’s sounding apparatus, 
invented for the occasic n, the *2.000 fathom jdateau between 
Cape Clear, in Ireland, ind Cape Race, in Newfoundland, was 
di‘‘COveretl to be bedded lnio‘'t I'litirely with fine soft oozo. very 
similar in its compositioi to our owm chalk, and full of the shells 
of minute orgjinisms {Foraminifera). many species of w'hich — 
some 19 out of 110 — W'ere found to be identiwd with species 
fossil in the chalk, and with some in even older rocks; and 
naturalists beheld, with something of astonishment and awe, 
tiny creatures still living and thriving, wdio had endured, gene- 
ration after generation, unclianged through countless ages, while 
all around tliein — living creatures, distribution of land and sea, 
and, it may be, the climate of the whole planet— had changed 
again and again. 

Yet it WHS considered doubtful — and that by some of th^' 
highest living authorities -whether these atomies had live^l 
where they were found. It seemed mt)re j^robablo that they 
liad floated fretdy at higher levels, as millions of equally exquisite 
atomies do, and that their shells had sunk to the bottom after 
death. 

Then followed, in 1860, Sir Leopold M‘Clintock’8 Sounding 
Expedition to Iceland, Greenland, and Newfoundland in Her 
Maje.sty’s ship Bulldog, with I)r. Wallich as naturalist. In 
his voyage, not only was it made probable that the i'bnfTwiwf/errt 
lived in the ooze in which they were found, but starfishes, of 
forms supposed till then to belong exclusively to shallow water, 
were brought up clinging to the sounding line from the depth of 
1,260 fathoms. In the autumn of the same year a discovery 
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was made in tho Mediterranean which far Fnrpns^^ed the previous 
discoveries, by Edward Forbes and (^ipt iin Spratl, of deep-soa 
life in the Mediterranean at 300 fathoniK. Tliin, strangely 
enough, consi'<ted in many cases of species belonging to the 
Korth Atliuitie; for when the electric cable between Sardinia 
and Bona in Africa was taken up for repairs by Professor 
Fleeming Jenkins, it was found to be coated with living para- 
sites down to tilt* di‘}'th of l,‘2t)0 fathoms. 'I'hus was proved 
beyond a doubt tlie presence of life, abundant, varied, and 
beautiful, in the ^lediterranean Sea undi*r tlu‘ pressure of a mile 
and a half watiT. Meanwhile, our Stvmdiuaviaii cou.sijis had 
not been idle. IVnfessurs Loveii, Keferstein, aiul Sars (father 
and khi) had proved, botii from the Swedif^h Spitzbi-rgen expe- 
dition and from tlie dredgings of 31. Sars tlie young« r. tliat a 
whole similar of lower aiiinrils existeti in tlu' Northern 

seas at a depth reaelung to 1.400 fathoms. Nt'xt — f»»r facts 
began now to aeeuniulate fast- 31. Barboza da Bocage, Direetor 
of tho Natural History 3Iiiseum in Lisbon, surprised tlie zoolo- 
gical world" in 1804 by the m.ws that “glass-rope sjionges” 
(llyaloncnri). suppose 1 tdl then to be ]nTuliar to Japin, wero 
brouglit up by the lines of the Setubal shark fishers, who were 
working— .iKo a novel faet — in oOO fathom water; so that their 
sliarks uhiays came up <lead. chokisl and hlown-np hy the expan- 
sion of the air inside them in the rajiid passage^ out of immense 
pres.sure to the freer surfaci*. Just so did the larg<‘ and novel 
fish whieli th<' C%(lUng<r trawled (he other day off ('ape St. 
Vincent in OOn fatlioms conn' nf», not with vater, but with air 
on the brain, their < yes protruding like globes fr(»m their heads. 

liOokiiiL^ at all these rapidly aceumulating facts. Professor 
Wyville Thomson and Dr Parpenter. in the spring of 1808, con- 
ceived the }>hin of those successivt* (iovernment exjxKlitions, the 
latest of which is that of the (halfnigrr. “ Tin* only remaining 
region/’ it seemed, where the naturalist could find ‘‘ endless 
novelties of extraordinary interest,” was tlie bottom of the deep 
sea. The oscillations of the northern portion of the riortheru 
hemisphere liave not range'll niueh beyond 1,000 ft. since the 
beginning of the Tertiary ejMM*h — afaet from which Dr. Wyvillo 
Thomson shrewdly drew the infer«*nce that a vast area of the 
deep Nortli Atlantic must have remained unelianged by those 
movements, arnl might, therefore, yield living animals, or at least 
their mo<liti‘' I descemlants, wdiich had bred on, generation after 
generation, since the ilays when onr clialk W’as still attlio liottom 
of the sea. The Admiralty, at the instammof the Boyal Society, 
lent in 1808 the surveying ship hujhtinn(fy and, en(ioiirage<l by 
the success of Jier trij), l<*nt in 1800-70 the more jierfectly 
equipped Pornipine ; and the cruises of th(‘so vessels in tho 
North Atlantic, from .Sh<‘tlan(l and tho Faroes to IbKjkall, and 
the deep ocean to the West and South-West of Ireland -in wliicb 
la.st area tho dredge was successfully used at the enormous 
depth of 2,090 fatlioms — then down the coasts of Portugal and 
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Spain to GiLraltar, and thonce np tho Mediterranean as far as 
Messina and Malta, have disclosed a world of new wonders, the 
roost startlinfr of which are described in this book. The prac- 
tical njcehanieian may find, in the chapter on deep-sea sounding 
and dredging, flu* details of a whole new art, down to that 
crowning invention of Captain Calrer’s, wwthy of the inex- 
haustible craft of a true Tlrit ish sailor ; for, finding that while very 
few things cutiio up inside the dredge, many came up sticking to 
its out-'ide, and even to the rope, ho “initiated a new era in 
deep-sea dredging ” ])y making fast to the bottom of the dredge 
half^-a-doz(m deek-swabs, and swept the sea-floor with such 
effect that in one case “not fewer than 20,000 examples of a 
certain little sea-urchin came up on the tangUs at one haul.” 

The nether darkness, tlu n, so far from being a lifeless w'aste, 
teems alnioM ('verv^bere with creatures not only more fantastic, 
but larger, than their shallow'-w'ater cousins; and the paddler 
about rock-])ools and tide-s*uids at watering-))lac<'s will learn 
from this hook that far away at sea, over that 100 fathom line 
to the westward wiiieh marks the ancient sliort' of the h.nropean 
continent, are found sea-monsters far bigger, as W'ell as far 
uglier and far more beautiful than w'cre ever transferred to an 
aquarium; that, to give tw'o in.staiiees, the Caprella, “the 
phantom-shrimp, ’ which may bo found on sea-weed, sitting up- 
right like a monkey, holding on by Ins hind claws, and, with 
ghastly grimac(>s, mesmerizing all passers-by with hi" fore-claws, 
sits in like giiis(> upt)n sponges a mile or two deep in the dark- 
ne^— there, liowevcT, not a quarter of an inch but three inches 
long; and tliat flu' Nymphons— sea-.sj)iders who crawi out from 
under stones, and who, having no body to sp(‘ak of, carry their 
stomach, for economy of s]wice, packed in long branches up tho 
inside of each leg -are found in the depths of the Arctic Sea, 
not, as here, half-an-inch, but two feet in diamotiT. 

It is impo.ssilile to give oven a sketch of the zoological trea- 
sures wlii<‘li have been brought to light by thesi' cruises of the 
Lighiiibuf and Vorevphe, not forg(*tting those of the Swedish 
naturalists and of the yacht Nona, whose ownier, Mr. Marshall 
Hall, we liop<‘ may bo (‘innlated by other yachtsmen. Among 
their di^cove^ies are true worms, .sea-urchins, star-fish, including 
tho magnificent and novel llrimiga, worthily named after the 
goddess Freya's favourite jewel, Orinoids (“stiilketl flowers of 
living stone”), corals, and above all sponges of forms either 
new or till now’ knowm only as fos.sil or, strangely enough, as 
inhabitants of shallow W’at(*r. But tho strangest, as well as the 
most beautiful, inhabitauts of tho deep-sea ooze are the glassy 
spouges, in which tho skeleton is composed, not of horny fibres, 
ns in tho sponges of our dressing-rooms, but of flexible fiint, 
often more delicate than the finest spun glass. The best known 
of these is the Venus’s flower-basket, or Euplectella, which lives 
imbedded in the mud of Uie seas of the Philippiues, supported 
by a glass frill “ standing up round it like a Queen ElizabeUi’s 
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ruff.” Twenty years ago there was but one known specimen in 
Europe. It may be now bought for 30s., or less, in any curiosity 
shop ; and it is strange that this — one of the most exquisite, 
both ill form and texture, of all natural objects — is not often 
seen, even already, as a drawing-room ornament. Equally 
curious, even more puzzling in its construction, is the glass-rope 
sponge, or Hyaloucma, which roots itself in the mud by a 
twisted wisp of strong Hint net^lles, somewhat on the principle 
of a screw-pile. So strange and complicated is its structure that 
loiirncd men for a long while could literally make neither head 
nor t<iil of it, as long Jis they had only Japanese specimens to 
study. "Which was top and which bottom, which the thing 
itself, and which pirjisites growing on it; wdicther it was a 
sponge, or a zoophyte, or something else, could not bo settled, 
and is in snmo men’s minds scarcely settled now^ Jlut the dis- 
covery of tile same, or a closely allieil sjHicies, in abundance 
from the Butt of the Lews down to Setnbal, on the coast of 
Portugal, wiiere tin* shark-fishers c;ill it “Sea-wdiip,” has given 
our aauatis ‘'puciinons enough on which to make up their minds, 
and has addol an<»ther form to the list of those common, strangely 
enough, to our seas and to those of Japan. Scarcely less beauti- 
ful and strange are the Holton ias and their cognate forms ; 
hollow sponges built up of glassy .spicules, and rooted in the mud 
by glass hairs, in some cases between 2fb. and 3ft. long, as 
flexible and graceful as tresses of snow-white silk. 

If any one wishes to gratify at once his curio.sity and his 
sense of beauty, let him go up the great staircase at the British 
Museum, and, on entering the .second corridor, turn either right 
or left to the cases wliich contiin these sponge.s and other deep- 
sea forms- to w’liich, by-tlie-by, in the present crowded state of 
the Musenin, ghastly tnjops of monkeys serve a.s a foil — and 
there see how Nature is not only ** mtxiniH in greatest 

in her le.'ist, but “ imkhprrinm tn (iMitis'' faire.st iu her most 
hidden w'orks; and how the (Ve.itive .spirit has lavished, as it 
were, unspeakable artistic skill on low-organised forms, never 
till now lieheld by man, ami Iniried not only in foul mud, but 
in the unsightly inas.s of their own living jelly. 

But so it was from the beginning; and this planet, with its 
complicateil wond»*rH and beauties, wms not made for man aloue. 
Countless ages before man appeared on earth, the deptlis of the 
old chalk ocean teemed with forms as beautiful and as perfect 
as those, their lineal deseendants, wliich the drelgo now brings 
up from the Atlantic sea-floor. — Abridged from the Tunes. 
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BOTANY. 

REMARKABLE PLANTS. 

Prof. Lawson has described to the British Association the 
plants collected })y tlie voyager Dampier, which are preserved 
in the Shcrardian Herbarium at Oxford. A communication to 
l)r. Hooker, from the Afiican traveller, Mr. Baines, gave an 
account of a remarkable tree Aloe, w'hich he had met with near 
Grey Town, in south-eastern Africa. It W'as about twenty feet 
high, with a trunk two feet thick. Dr, Hooker gave an interest- 
ing account of the Subalpine I'egetiition of Kilima-'njaro, the 
loftiest mountain hitherto iliscoviTed in Africa, from a collection 
made by a missionary, Mr. New, who, at the instigation of Dr. 
Kirk, had preserved recognizable specimens of some fifty species 
in a couple of old Guardiana. It was remarkable as containing 
one peculiar plant, hitherto only known from tlic Cameroons 
Mountains, on the western siile of Africa. The general conclu- 
sion, from the examination of the collection, appeared to be that 
South African jilants liad migrated north of the equator to a 
greater extent than European tyjies had south of it. — AthciKBuni, 

INNER LIFE OF PLANTS. 

Prof. J. B. Sanderson, M.D., has given to the Loyal Soc'iety 
an account of his recent discovery respecting the electrical phe- 
nomena which accompany the irritation of certain leaves. It is 
a well-established fact that electric currents occur in animal 
muscle, but it has not hitherto been demon^raUKl that a similar 
principle pervades the vegetable w'orkl. The doctrine of pro- 
toplasm and the fundameiitiil agreement as to the cause of con- 
traction in all living substances are much aflacte<l by this new 
discovery, and it is not at all unlikely that the contracted sub- 
stance both in muscle and in vegetable ti.^'Sue may be proved to 
bo protoplasm. Anyhow, it tlirows consiiicrjible light upon the 
nature of cou tractile substances in general. Professor Sanderson 
was led to investigate in this direction from a conversation he 
had witli Mr. iJarwin ; his experiments are simple, and can be 
easily repeated and verified. (See the experiments described at 
pp. 139-41, Electrical ScUnce,) 

TREE VILLAGE AT ISABEL ISLAND. 

Among tlie papers presented to Parliament, says the Times, 
relating to the South Sea Islanders, is a report by Captain C. 
n. Simpson, of her Majesty’s sliip Blanche, giving an account of 
his visit last year to the Solomons and other groups of islands 
in the Pacific Ocean. While at Isabel Island, Cnptiiin Simpson, 
with a party of officers, went a short distance inland to visit one 
of the remarkable tree villages peculiar, he believes, to this 
island. Ho found the village, buik on the summit of a rocky 
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mountain rising almost perpendicular to a height of 800 ft. The 
party ascended by a native path from the interior, and found 
the extreme summit a mass of enormous rocks standing up like 
a castle, among which grow the gigantic trees in the branches 
of which the hottses of the natives are built. The stems of these 
tret'S lie perfectly straight and smooth, without a branch, to a 
height varying from 50 ft. to 150 ft. In the one Captain 
Simpson ascended the house was just 80 ft. from the ground ; 
one close to it was about 120 ft. The only means of approach 
to these houses is by a ladder made of a creeper, suspended from 
a post within the house, and which, of course, can be hauled up 
at will. The housi's are most ingeniously built, and are very 
firm and strong. Each house will contain from ten to twelve 
natives, and an ample store of stones is kept, which they throw 
both with slings and with the hand with great force and pre- 
cision. At the foot of each of these trees is another hut, in 
which the family usually reside, the tree-house ])eing only 
resorted to at night and during time of expected (langi*r. In 
fact, however, tin y are never safe from surprise, notwithstanding 
all their precautions, as the great object in life among the people 
is to get each other’s heads. 


CHANGES IN COTOURING MATTKK OP IJAVES AND FLOWERS. 

Mr. H. C. Sorby has explained to the Nfituralists’ Club of 
Sheffield some investigations upon which he is now engaged. 
He stated that he had studied the changes that liad occurred in 
the Colouring M,itter of Leaves and Flowers during their de- 
velojmieiit from a rudimentary to a j>erfect state, and the con- 
nexion between tin m and the action of light, and had found that 
there was, aj)j).ireiitly, a most remarkable correlation. When 
more and more developed under the influence of light, coloured 
compounds w'ere found more and more easily decomposed by the 
action of light and air, when they wore no longer parts of living 
plants, but dissol^'od out from them. There was thus, appa- 
rently, some condition in living plants wliieli actually reversed 
these re-actions He had also found that in the more rudimen- 
Lirj^ state of the loaves of the highest classes, the colouring 
matters corresponded -with those found in lower classes, and in 
the case of the petjils of flowers their more rudimenbiry condi- 
tion often corre^I)onded with some other variety, which thus 
app(‘ared as if due to a naturally arrested development of a par- 
ticular kind. This principle would, perhaps, serve to explain 
the greater prevalence of flowers of particular colour.s in tropical, 
or colder regions, and at different elevations. Mr. kSorby is 
about to extend his inquiries, to determine (what he at present 
only inf(TS from the indications of liis previous experiments) 
whether light, with a relatively greater amount of the blue rays, 
might not be relatively more favourable to the cryptogamia than 
to the flow’ering plants.— 
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THE USES OF BORAGE. 

Borage is very aT)unclant in the South of Europe, the Levant, 
and middle Asia. In the neighbourhood of Aleppo it grows so 
abundantly as to be quite a feature in the land8cai)e ; and, what 
renders it the more noticeable, the flowers there are krger and 
more intense in colour tlian with us. Its name is said to be 
taken from vor (heart) and ago (to affi)ct) — an eiirncst of its 
cordial qualitic's— and some hero advocate tliat we should spell 
it ‘corago.’ It is indigenous to England ; its favourite localities 
are hillsides and waste places amongst rubl)ish. If the reader is 
going to the seaside next autumn, and should choose Southsea, 
let him one fine afternoon take the train to Cosham, walk up 
Portsdown Uill, and he may return home rich with borage for 
liis cider-cuj) and copas. In the days of good Queen Bess both 
the loaves and flowers were oaten in sahul, and the borage, with 
other herbs, was gathered for store, as well as for present use; 
the dried jdant received its meed of praise, for it kept “seeming 
and siivour all the winter long.’ I am told the young leaves 
form no bad substitute for spinach. Some old-fashioned ])eople 
still use it with honey as a gargle ; and in France it is occasionally 
given for rheumatism and skin diseases, with what success the 
writer know’eth not, and a green colour is made from the 
flowers. The 1 (JIMS contain a considtTablo quantity of nitre, 
which mjiy be proved by holding a bit of the dried plant in a 
flame. The burning will be accompsinied by slight corusciition 
and detonation: hence the cooling properties of the plant. I will 
hazard an opinion th.at this is the s(*cret of its curative effects in 
sore throjit, <&c. The root is employed in making rouge ; the 
tissues of the ])lant contain gum, and may be used as ji demulcent. 
Borage you see is, or might bo, a very useful ‘weed,’ good for 
something else than cider-cup. To those wdio w ish to Canaanise 
their ‘ four acres ’ w(( strongly recommend borage. Th(‘ bees are 
particularly fond of it; around its blue blossom they love to 
congregate, and if they do not find it at home, are apt to wander 
in search thereof far and wide— many, alas ! never to rc'turn ; or 
if they do reach their quarters, die from fatigue on the very 
threshold of their hives. So all ye apiarians cultivate borage. 
With regard to its culture, that is not very difficult: the seeds 
should be sowm nine inches apart, and the sowing may be in 
Spring or August . — The Field, 


CLOVES. 

This spice, above all others, is now attracting the greatest 
attention, and, as is usually the case, when prices of a com- 
modity are advancing, speculators are taking the lead in pur- 
chasing all that sanguine holders can bo induced to offer. There 
has within the last yejir or two been a great rise in the value of 
this article, and another material advance has recently occurred. 

M 



178 


THB TEAB-BOOE OP PACTS. 


Increasing scarcity is said to be the cause of so extraordinary a 
movement, and it isfeared that the statement is too well grounded 
for any attempt at refutation, eitlier by figures or argument. 
Time was when the I)iitch colonists in the Eiist Indies, to pro- 
tect the selfish interests of their commercial classes who traded 
between Holland and Ihitavia, and to acquire a grand monopoly 
of the trade in cloves, have been known to burn and destroy the 
crops in adjacent countries, saving only their own ; but all such 
wretched barbarism has long since died out, and we have now 
to contend with disasttTs that are beyond human power to pre- 
vent. A hnrn(‘ane in its fury will often lay waste and sweep 
away entire crops, which will bike years to renew in the ordi- 
miry course of things ; and while they are being replaced serious 
losses and inconveniences have to be borne by both speculators 
and consumers. Something of this sort is at j)reoent being ex- 
perienced, and i'' traeca]>le to the violent cyclone or hiirriciine 
that swe})t over Zanzibar in April 1872, which has boon till now 
producing a marked effect on the selling price of cloves. The 
average} crop in favourable seasons is very large, and, aftc'r 
sufficing for the wants of tlie surrounding country, there has 
generally boon a liberal surplus remaining over for ex]H)rtation 
to foreign parts, Europe taking by fur the largest proportion. 
As the clove plant r(‘quir(‘S several years to mature, and the 
excessive stocks of ero])s pr(‘viousto 1872 h.'ive been considerably 
worked down, the ulmo.^t total failure of the supply in that year 
is at length making itself severely felt, and hence it is that the 
market Iiere has become so extremely buoyant. — Grocer, 


GIGANTIC FUNGUS FROM THE BANK OF ENGLAND, 

Mr. Alfred Smke, M.K.C.S., found a huge flingus growing 
parasitically upon the pitch-pine joists of the Bank of England, 
in Threadiu'edlc Street. The entire growtli was so large that 
when packed in a bf)x for transit it was as much as two strong 
men could carry. The largest piece was no less than 6ft. Sin. 
in circumference, 7in. thick, and weighed .32 lb., growing upon 
a piece of joist w'eighing 6.11b. When we first saw tlio box our 
thoughts wandered from “ bulliard,” to “ bullion” and we were, 
in hop's of a “ Batsch” of Agaricus “aureus but the fungus 
turned out to bo Pol^qiorus annosus, Fr., a plant peculiar to the 
Coniform, and perhaps not uncommon in similar situations 
beneath floors, &c., as wo have already recorded it from the 
coal mines of Wales. The mycelium had completely destroyed 
the wood of the pitch-pine joists^ and in the docaye I parts we 
found an abundant crop of young cockroaches, spiders, and 
mites. The fungus was shown at the Fungus Exhibition 
of the Royal Horticultural Society on the 1st of October.— 
Gardeners' Chronicle, 
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BEET-ROOT SUGAR. 

The maniifticture of Beot-root sugar artificially byM. Jouglet 
is exciting much interest in France. The chemical process by 
which this is effected is described as comparatively simple and 
very economical. The now sugar can bo, it is said, produced 
at five francs per 100 kilogrammes; and M. Jouglet has sold 
his invention to a company, who intend to work it commer- 
cially. 


EUCALYPTUS. 

Dr. P. Mares has contributed a paper to the Bulletin Mensuel 
on the acclimatisation of various sorts of Eucalyptus in Algeria. 
The results of the experiments to produce different coloured silks 
go to show that silk-worms fed on cherry-leaf 2 >roduco a bright 
chromo-yellow-coloured silk, those on pear-leaves a darker shade 
of the same colour, those on apple-leaves a nearly white silk, but 
coarser tlian that of the silk-worms fed on mulberry-leaves. 

MUSHROOM POISONING. 

Some useful adrice on the subject of Mushrooms was given 
by Mr. Justice Dimman in the Central Criminal Court, on the 
occasion of the Grand Jury throwing out a bill of indictment 
against a ganlener who was charged with murdering a fellow- 
servant by giving her Poisonous Mushrooms to eat. Although 
there was no reiison to suppose that tlio prisoner had any felo- 
nious intention in giving the deceased tlie mushrooms, yet three 
persons were dangerously 2 )oisoned by them, and one of them 
actually died ; the fungi being so much like mushrooms that 
even a skilled witness saw nothing in them to distinguish them 
from those articles of food. Mr. Justice Denman thought it 
was desirable that these fiicts should be thoroughly well i)ublished 
and known. It aj)peared that mushrooms growing under trees 
were dangerous, beciiuse, as ho (Mr. Justice Denman) Bup 2 ')osed, 
they were fed on decayed roots wdiieh were, perhaps, tainted 
with poison. “ That being so,” Jidded the Judge, “let everybody 
bew'aro of eating mushroijms wdiicli grow' under trees.” So many 
persons have from time to time come to an untimely end through 
eating poisonous fungi bearing a close resemblance to mushrooms 
that perhaps the most prudent course would bo for those who 
are unwilling to risk their lives to abstain from eating mush- 
rooms altogether. In the meantime, how'ever, as there are nuiny 
people who infinitely prefer the chance of a painfid death to the 
cerbiin anguish of denying thomsolves any luxury on w'hich they 
sot their hearts, it may, perhaps, be as well to ctxll attention to 
the following tabulation by Professor Bentley of the general 
characters by which the edible and jxoisonous species of fungi 
may, as a rule (but not an unerring one), be distinguished. 
JEdible mushrooms : — 1, Grow solitary, in dry airy places ; 2, are 
m2 
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generally white or brownish ; 3, have a compact brittle flesh ; 
4, do not change colour when cut, by the action of the air ; 5, 
juice watery; 6, odour agreeable ; 7, taste not bitter, acrid, salt, 
or astringent. Poisonous mushrooms; — 1, Grow in clusters, in 
woods, and dark damp places ; 2, usually with bright colours ; 
8, flesh tough, soft, and watery; 4, acquire a brown, green, 
or Iduo tint wlien cut and ex^x^sed to the air; 5, juice often 
milky ; 6, odour commonly powerful and disagreeable ; 7, having 
an acrid astringemt acid, salt, or bitter taste. It is best to 
avoid all fungi which have arrived at their full development or 
show any signs of change; and by saaking doii])tful fungi cut 
in slices for about an hour in vinegar ainl afterwards washing 
them in lx)iling water, tluy may, it is stated, bo rendered harm- 
less . — Pall Mall Gazitte, 


THE POTATO DISEASE. 

Messrs. Charles Whitehead, John Algt^mon Clarke, Wil- 
liam Carrnthcr^', and IT. M. Jeiikin*', the judges /ipjiointed by 
the Royal Agricultural S<K*iety to examine the t'ssays competing 
for the 100/. prize otf'red by Lord Cathcart for the bt'st e^say 
on “The Potato I)ise;iso and its Prevention.’" pres(‘nt(‘d their 
Reix)rt at a late meeting of the SisHety’s Couneil. AmongOI 
ess<iys, not one has been flnind w’orthy of an award ; in fact, Iiad 
anybcKly really siicee<‘dod in combating the disease, ho would 
probably liave done bettor with his discovery than by describing 
the (yp( randi for 1 00/. Th(‘ causi's most frequently sot forth 

in the mariuscrijtts -were degeiuTalion of the tulier, fungus on 
the tuber. sujxTalaindaut moisture and w'ct wcatluu’, Peronospera 
infestans attacking the leav<‘s au<l stems of the plant, electrical 
action, and unhealthy condition of the jdant, induced by the use 
of cert tin manures The jirincipal reamed ies rijcomm on (led wore 
the cultivation of new varieties, u.se of disoas(^-pror>f sorts, ora- 
ploymeut of lightning-conductors, apjdication of lime as a 
maimnj, avoidance of specified manure's, stooping or kiln-drjdng 
the tub(*r before planting, dressing the haulm w’itli sulphur, 
chlorine, &c , cutting off the tojis on the first ajqx'anince of 
disease, growing the potatoes in small clumps or liilhx'ks, bend- 
ing down th(' haulm so as not to drip over the roots, and t 5 ring 
up the haulm to stakes, or cultivating sorts having erect stalks. 
Evidence in some essays contradictcvl in nearly all cases alleged 
results stated in others. The judges have recommended tlie 
society to grant a handsome sum of money for the purpose of 
inducing some competent mycologist to undorfcike an investi- 
gation of tlie lift'-history of the |X)tato fungus {Peronospera 
infestans) in the interval between the injury to the potato plant 
and the reappearance of the fungus in the following year. Also 
that valuable prizes should be offered for the best disease-proof 
early and late potatoes, the awards to bo made after testing the 
competing sorts and their produce during three seasons. — Times. 
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VINTAGE OF 1873. 

The grape harvest in IVance promised to be unusually fine 
last year. Ilow large a share the vineyards take in the produce 
of the country, and to what an extent they form the wealth of 
all classes, we may judge from the fact that there are 2,300,000 
vineyard proprietors in tlie K (‘public. In all tlie sunny laud of 
Prance tljcre are only 11 Departments wiiich do not grow the 
vino ; 20 cultivate the graj^e for home consumption, and 58 for 
export. Most of the fruit is intended for tlie wine ])resses ; but 
tlie best dessert grapes also come from Prance*. The famous 
Chasselas of Pontiinchleau are grown in the two little townships 
of Thomeiy and Champagne, Ijoth in the neighbourhood of P'on- 
taiiiebleau. The vineyards there produce an annual crop of 
about 2,000,000 lbs., of which the capit.d consumes about 
800,000 kilogrammes ; while the rest is exportwl to England, 
Austria, and even liussia. The trade in grajx'S, foreign and 
liomo grown, amounts in value to several million francs a year. 
This, of course, does not include* grapes used for wue. — Globe, 


ST. Michael’s oranges. 

The British Consul at St. Michael’s lias S(*nt to the Foreign 
Office, ill a recent Keport, an account of the valut* of the fruit 
trade of that island with (Ircat Britain, year by year, from the 
year 1717, when it commenced, doun to 1872. The first export 
of oranges tlieiice to this eountrN i.s reeordt'd in 17dl, when 
boxes, at 900 rds p(‘r box, amounting in all to little more than 
3 inilreis, vere sent. The tr.ule grew and multipli(*d, and 120 
years afterwards, in 1871, the cxpoit com]>r]sed 264,925 Inixes, 
at 1,610 reis per box, or 426,932 inilreis in all. In 1872 the 
Consul's returns show that there weic 256,451 boxes of oranges 
cx])orted from St. Miehael’s ; their value was 80.705/., and the 
export duty produced 599/. Pine-a])ples and haii.mas are also cul- 
tivated. Our ouTi Custom-house returns state that in 1872 wc 
received from the Azor(‘s oraiurc's and lemons of the value of 
329,342/. But though Great Britain absorbs almost the whole 
of the fim'ign trade of the Azores, and imposes no duty upon the 
import of their fruit, tlioM* islands treat us Mith scant courtesy; 
for whilst France and Prussia arc allowed an invidious exception 
in favour of their merchandise, an additional ad valorem duty is 
imposed upon Britisli war(*s exelusiv(*ly. Owing to this heavy 
duty French goods, vhich are favoured, are to In* purchased at 
lower rates. The Consul has to state that tourists should he 
advised to visit St. Michael’s in July and August only. Tlie 
climate has ln*en described as a nine months’ rainy f^pring, and 
as a winter station iSt. Micliael’s is, as compared with Madeira, 
deficient in the comforts of life, and has not an enviablei.climate. 
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EFFECTS OP FOa UPON PLANTS. 

The fop: of the winter of 1873 left the vegetable world less 
distinctly and less hurtfully than on the higher organisms, but 
sufficient to bo r(*cognised beyond the possibility of mistake. In 
some cases the ( flfect of the fog was at once eviilent, in others it 
was slow'ly manifested, and only now are we enabled fully to 
determine the nature of the mischief wrought in the case of 
several families <jf plants that are in a compiratively dormant 
state at this season. Tlie most striking and the most rapid 
effect of the fog was seen in the orchid house. Scarcely had 
the darkness cleared away than the orchids, which were finely 
in flower before the fog came, were found t) be flowerless, flabby, 
.and deficient of healthy greenness in their leaves. As for the 
flowers, they w('re on the floor, and in many instinces so far 
mildewed and soiled as not to be worth picking up. When a few 
daA’s had elapsi*d, the Cfimellias, which had been tlensely covered 
witli swelling buds, began to shake them off, .and in large 
houses the old tr(‘es she<l their buds so that they fell like a 
shower of green hailstones. Fortunately, camellias were gene- 
rally in good Cfi&e when the fog came, and it has not completely 
strippeil them. Since the bright, clear frost S(‘t in, the pela- 
goniums liave been behaving badly, the more delicate variegatetl- 
leaveil varieties having ca.st their full-grown leav(‘s profusely; 
just as they do at any season of the year if they bike cold sud- 
denly. The virulent nature of file fog was soon deelareil hy 
tlio state of the glass of j>lant house.*? ; flir when it cle.ared away 
the light was percejjfihly dimmed hy a greasy deposit which r.ain 
refused to cleanse away, and therefore the nmisual practice of 
scrubbing and ru])bing the outsiile of the glass was resortial to 
in many widJ-kept gardens. Tho hollies ap]>ear to be indifferent 
to fog, for they still look delightfully bright, and have not cast 
their berries, ilut tho thorns and wild roses felt it, and the 
great crop of coral berries they carried lies for tlie mo.st part on 
the ground binieath them. Tlie pvracanthas are scarcely the 
worse for it, and tlieir glorious berries will make amends to the 
thrushes for the scattering of the hips and haws. — Gardenem' 
Magazine. 


A DISEASK-DESTKOYINO TBEi:. 

M. Gimbebt, who has long lioon engaged in collecting evi- 
dence concerning tiie Australi.an tree “ Kiical>^tus glohulns,” 
tlie growth of which is 8ur])risingly rapid, attaining besides 
gigantic dimensions, ha.s addressed an interesting communication 
to the Academy of Sciences. This plant, it now appears, pos- 
sesses an extraordinary power of destroying miasmatic influence 
in fever-stricken di.stricts. It has tho singular property of 
.absorbing ten times its weight of water from the soil, and of 
emitting antiseptic camphorous effluvia. Wljon sown in marshy 
ground it will dry it up in a very short time. Tho English 
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were the first to ti^ it at the Capo, and within two or three 
years they completely changed the climatic condition of the 
unhealthy parts of tlie colony. A few years later its plantfition 
was undertaken on a large scale in various parts of Algeria. 
At Pardock, 20 miles from Algiers, a farm sitmited on the banks 
of the Haniyzo was noted for its extremely pestilential air. In 
the Spring of 18G7 about 1,300 of the eucalyjitus were planted 
tliere. In July of the same year — the time when the fever 
season used to set in — not a single case occurred, yet the trees 
were not more than nine feet high. Since then complete im- 
munity from fever lias been maintjiinod. In the neighbourhood 
of Constiintine the farm of Ben Machydlin was equally in bad 
repute. It was covered with marshes both in winter and sum- 
mer. In five yojirs the whole ground was dried up by 14,000 of 
tlieso trees, and farmers and children enjoy excellent health. 
At the factory of the Gue do Constantine, in tliree years a plan- 
tation of eucalj'ptus has transformed twelve acres of marshy soil 
into a magnificent park, whence fever has completely disappeared. 
In the island of Cuba this and all other })iiludal iliseases are fast 
disappearing from all the unhealthy districts wliere this tree 
has been introduced. A station-house at one of the ends of a 
railway viaduct in the Departraont of the Var was so pestilential 
that tlie officials could not be kept there longer than a year. 
Forty of these trees w'ero planted, and it is now as healthy as 
any other place on the line. We have no information as to 
whether thi.s beneficent tree will grow in oilier but hot climates. 
We hope that experiments W'ill be made to determine this point. 
It would lie a good thing to introduce it on the West Coast of 
Africa . — Ihmuward Mail, 


THE BLUE GUM TREE. 

Mb. J. Henry Bogers writes to us from Green Hedges, 
East Grinstead, Sussex : — “ As many somewhat vague state- 
ments respecting the hardiness of the blue Gum Tree and its 
influence oier malarious ilisoases have lately appeared, the 
following facts may bo considered worthy of bidng made known. 
I liave at present grow'ing in front of the cottage in which I 
reside, close to, but not nailed to, the west wall, several blue 
gum trees. No. 1, planteil in the Spring of 1871, has survived 
two winters without protection ; at 6 ft. from the ground it has 
a circumference of 7 in. Its heiglit at present is only 15 ft., the 
upper portion liaving been torn off' by wind. No. 2, ]daiited in 
the Spring of 1872, has survived one winter, also without pro- 
tection of any kind. Its circumference, at 6 ft. from the ground, 
is 5^ in., and its height 18ft. No. 3, planti‘d in the Spring of 
last year, has attained a height of 14^ ft. All these trees, and 
several smaller specimens of the same, and nearly alli('d species, 
are at this present 1 ime in perfect healtli and vigour, and are 
quite uninjured by frost. That this tree is capable of resisting 
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the cold of ordinary winters in sheltered situations of the south 
of England c^innot bo doubted, even when planted, as my speci- 
mens are, on a retentive clay. As regards its influence over 
diseases arising from malaria, I may mention tliat since the 
winter of 1850-.)], when I had ii very s(‘vere attack of malaria 
fever in Home, I have been liable, especially in the autumn, to 
irregular anguish symptoms, but siuce my guni-trccs have grown 
sufficiently tall to beat against the casement of my bed-room 
windows, I have not had any return of my very disagreeable 
sensations. A solitary case like this is, of course, open to various 
explanations and objections; but the fact remains.” 

THE ROSE CROP. 

ViCE-CoNsn. Drpuis reports that the "Rose harv(‘st of 1873 
in the villages of Adrianoplc has on the whole Ix'en renumera- 
tive to cultivators, and the cro}> is said to yield al)OUt 500,000 
niiscals. or about 93,750 ounces of otto or attar of rose, and is 
valut'd at about 70 000/.; but, owing to tli(‘ moist weather, 
distillation was profuse, and the product is consiHjuently less 
strong than in 1872. According to the degree of dryness of the 
season it takes from 8 to 9 okes (23 to 2*1: lb.) to 14 to 10 okes 
(38 to 441b.) of the blossoms to pro<luce one niiscal of oil ; and 
the price ranges, according to quality, from 14 to 18 piastres 
the iniscal, or from 13.s. Id. to 10,*?. lOt/. per ounce. The 
mode adopted for testing the purity of the <]iffer(>nt (pialities of 
these oils is to put tli(‘ essence into flasks, wliieh are afterwards 
immersed in vater at a t(*mper.itur(‘of 03 to 68 deg. Fahrenheit; 
if the quality be g(K>d, it will freezts and this oil is ])referred t-o 
all others as ])eing of the pnrt'.sl kind. Sonn^ inferior oils will 
not freeze even at .52 deg. Tlie oils from various soils differ 
greatly in quality, and m iiiuf leturiTS fretpiently adulterate the 
oils by an admixture of a subst ineo j^nluced by them from 
certain kinds of grasses. Otto of rose is mostly exported from 
Adriano])le to Germany; buyers from that eountry annually 
resorti to Adrianoplc, and make pnrcha.‘'cs to the amount of alx)ut 
62,000 ounces, the remainder finding ready markets in Constan- 
tinople and the Eist. 


OZONE IN FORESTS. 

M. EnEUMAYEit has been examining the influence of forests 
on the ozone-content‘s of the air; ho states tliiTe is more ozone 
in and near fore.sts tli-iii in the open, but among the denser 
])ranches there is somewhat le.ss than in the o])en closely border- 
ing the forest, and in tho tops of the trees there is more than in 
the lower parts. 
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PEOGBHSS OF GEOLOGY. 

PliOFESsoR John Phillips. F.K.8., President of the Geo- 
logical Se.'tion of tlie British Assendation, in his address, remarks 
“that the natural sciences in general, and geology in particular, 
have derived from the British Association some, at least, of the 
advantages so holdly claimed at its origin. Some impediments 
have been removtid from their path, and the results of these- 
discoviTies are written in the prosperous annals of our native 
country. 

“ Turning from tojnc.s wliich involve industrial interests to 
other lines of geological research, we remark liow firmly, since 
1831, tlie great facts of rock -stratification, succession of life, 
earth-movement, anti changes of oceanic areas, have been es- 
tablished and reduced to laws — laws, indeed, of phenomena 
at pres(‘ut, but gr.iduully acquiring the character of laws of 
causation. 

“ Amt)ng the important discoveries by which our knowledge 
of the earth’s strueture and liistory has Ixarn greatly enlarged 
witliin forty years, place nnist be given to the results of the 
labours of Sedgwick and Murchison, vho established the Cambro- 
Siliirian systems, and thuM jametrattnl into ancient time-relics 
very far towanl tlie shadowv limit of p.iheontolouical rt'search. 
Stimulated by tliis success, tlie early strata of the globe have 
been exjilored vith unremitting industry in every corner of the 
oiirth; and thus the classification and the nomcnelature which were 
suggested in Wales and (diinberland are found to be applicable 
in Bussia and India. America and Austr.ali.i, so as to serve as 
a basis for the general scale of geological time, founded on 
organic remains of tlie successive ages. 

“ This great principle, the gift of William Smith, is also em- 
ployed V ith sucet‘ss in a fuller study of the deposits which stand 
among the latest in our history and involve a vast variety of 
phenomena, touching a long succes.sion of life on the land, 
cJianges of ilepth in the sea, and alterations of climate. Among 
these evidences of physieal revolution, whieli, if modern as 
geological evenis, are very ancient if estimated in centuries, the 
earliest monuments of men find place— not buildings, not in- 
habited caves or dM'ollings in dry earth-jiits, not pottery or 
fabricated metal, but more stones shaped in rude f.isliion to 
constitute apparently the one tool and one weapon with which, 
according to Prestwich, and Evans, and Lubbock, the poor 
inhabitant of northern climes had to sustain and defend his life. 

“Nothing in znj day has had such a decided influence on the 
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public mind in favour of geological research, nothing has so 
clearly brought out the purpose and scope of our bidence, as 
these two grejit lines of inquiry, one directed to the bcgi lining, 
the other to the end of tlie accessible scale of eartlily time ; for 
thus has it been made clear that our purpose can be notliiiig less 
than to discover the history of tlio land, sea, and air, and the 
long sequence of life, and to marshal the results in a settled 
dironology — not, iiuleed, a scale of years to bo measured by the 
rotations or revolutions of planets, but a series of ages slowly 
succeeding one another through an immensity of time. 

“ There is no question of the truth of this history. The facts 
observed are found in variable combinations from time to time, 
and the interpretJitions of these facts are modified in different 
directions ; hut the facts are all natural phenomena, and the in- 
terpretations arc all derived from the real laws of these pheno- 
mena — seme certified by mathematical ami mechanical re- 
search. others based on chemical discovt'ry, others duo to the 
scalpel of the anatomist, or the microscopic scrutiny of the 
l)Otanist. The grandest of early gc'ologieal phenomena have 
their representatives, however feeble, in the changes which are 
now happening around us ; the forms of ancient life most 
surprising by their magnitude or singular ada]>Utions can bo 
explained by analoi^ous though often rare and abnormal pro<luc- 
tions of to-day. Jliology is the contemporary index of ])alaion- 
tology, just as the events of the nineteenth century furnish 
ex])laiiations of the course of human history in the older 
times. . . . 

“ During the long course of geological time the climates of the 
earth have chaiigeil. In many regions evidence of such change 
is furni'shed by the forms of coni emporary life. Warm climates 
have had their iiifiuence on the land, and favoured the growth 
of abundant veget itions as far mirth as within tlie arctic circle; 
the soil has nourished reef-making corals in northern Europe 
during Palaeozoic and Mesozoic age*' ; crocodiles and turtles were 
swimming round tlie coasts of Hrit.iin, among islands clothed 
with Zaiiiiae and haunted by marsujaal quadrupeds. How have 
We lost this primfcval warmth ? Does tlie earth contrilmto less 
heat from its interior stores? does the atmosphere obstruct more 
of the solar rays or ])ermit more free radiation from the land and 
sen ? has the sun lost through immensity of time a sensible 
portion of its beneficent influence ? or, finally, is it only a ques- 
tion of the elevation of raounbiins, the oceanic currents, and the 
distribution of land and sea? 

“ The jirohlenis thus suggested are not of easy solution, though 
in each branch of the subject some real progress is made. The 
globe is slowly changing its dimensions by cooling ; thus in- 
equalities and movements of magnitude have arisen and are still 
in progress on its surface. The effect of internal pressure, when 
not resulting in mass-movement, is oxjiressed in the molecular 
action of heat which Mallet applies to the theory of volcanoes. 
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Tlio sun has no recuperative auxiliary known to Thomson for 
rei>lacing his tlecaying radiation ; the earth, under his influence, 
as was shown by Herschel and Adhemar, is subject to periods 
of greater and less warmth, alternately in the two hemispheres 
and gfMierally over the whole surface ; and finally, as Hopkins 
has shown, by change of local physical conditions the climate of 
nortluTn zones iiiiglit be greatly cooled in some regions and 
greatly warmed in others. 

“ One is almost frozen to silence in presence of the vast sheets 
of ice which some of my friends (followers of Agassiz) believe 
thems(dvos to have tracc'd over the mountiiins and vales of a great 
part of the United Kingdom, as well as over the kindred regions 
of Scandinavia. One sliudders at the thought of the innumerable 
icebergs with their loads of rock, which floated in tlie once 
d(*eper North Sea, and above the liills of the tliree Ridings of 
Yorkshire, and lifted countless bhx'ks of Silurian stone from 
lower levels, to rest on the precipitous limestones round the 
sources of tile Kibble. 

“ 'I’liose who with Professor Ramsay adopt the glacial hypo- 
thesis in its full extent, and are familiar w’ith the descent cf ice 
in Alpine valleys, where it grinds and polishes the liardest rocks, 
and winds like a slow river round projecting clifls, are easily 
conduct(*d to the further thought that such valleys have hoen 
excavated by such ice-rubbers, and tliat even great lakes on the 
course of the rivers have been ilug out by ancieiit glaciers which 
once extended far beyond their actual limits. That they did so 
extend is in several instances W(*ll ascertained and proved; that 
they <lid in the manner suggested plough out the valleys and 
lakes is a proposition which cannot be accepted until wo possess 
more knowdodge than has yet been attained regarding the re- 
sistance offered by ice to a crusldiig force, its tensil)lp strength, 
the measure of its resistance to shearing, and other data required 
for a just estimate of the problem. At present it w'ould appear 
that under a column of Ids owni substance 1,000ft. high, ice 
would not retain its solidity ; if so, it could not pro})agate a 
great«"r pressure in any direction. Tins question of the excava- 
ting eftect of glaciers is distinctly a mechanical problem, requir- 
ing a knowledge of certain dabi ; and till these are supplied, 
calculations and conjecturas are equally vain. 

“ A disliiiguisliiiig feature of modern geology is the greiitest 
dev(‘lopment of the doctrine that the earth contains in its burial- 
vaults. in chronological order, forms of life characteristic of the 
several successive periods when stratified rocks were deposited in 
the sea. This idea has been so thoroughly worked upon in all 
countries, that we are warranted to believe in something like 
one universal order of appearance in time, not only of large groups 
bub twen of many genera and species. The Trilobitic ages, the 
Ammonitic, Mcgalosaurian, and Palseotherian periods, are 
familiar to every geologist. What closed the career of the 
several races of plants and animals on the land and in the sea, 
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is a question easily answered for particular parts of tlio earth’s 
surface hy reference to “ phj^sical change for this is a main 
cause of the presence or absence, and in goneriil of the unequal 
distribution of life. But what brought the succession of dif- 
ferent races in something like a constant order, not in one tract 
only, but one may say generally in oceanic aroiis, over a large 
portion of the globe ? 

“Life uiifuh^s it‘-elf in every living thing, from an obscure, 
often imdistinguishable cell germ, in which re si(U*s a potential of 
both physical and organic change — a change which, whethfr 
continual or iiitiTrupted, gradual or critical, culminates in tho 
production of similar germs, capable under favourable con- 
ditions of assuming the energy of life. 

“ JTow true to their ])rot4>types are all the forms with which 
we are familiar, how eorivctl}" they iollow the family pattern 
for centuries, and even thousands of years, is known to all 
Students of ancient art and i‘xplorers of aneicnr catacombs. But 
much more than this is known. Very small differences separate 
the elej'liant of India from the mammoth of Yorkshiri*, the 
Wah^hfunia (.tf the Anstr.ili.iii shore from the Terehratnla of the 
Cotswold oolite, the dr.igon-fly of our rivers from thi‘ LihiUula 
of the Lias, and even the lihi/nchniieJhp and LbiffiiUp of the 
modcTii sea from the old species which swarm in tlie Palfieozuic 
rocks. 

“ But concurrently w’ith this apparent ])erpetuity f>f similar 
forms and w'ays of life, another gemr.il idea comes into notice. 
No two ])l.ints are more than aliko; no two men have more than 
the family rescmlilance ; the offspring is not in all resp»'ets an 
exact copy of the parent. A general reference to some earlier 
type, aceompauied b\ special <li\er.sity in every case* (‘' tlcscent 
with modification is re cogni.‘'cd in the case of every living 
being. 

“ i^imilitude, not ideaifity, is the effect of natural ag(‘ncies in 
the contijiuati<»n of life-forni.s, tho small (lifference\s from iileritity 
being due to limited physical conditions, in harmony with tho 
geijcr.il law' that organic strue'tiire-s are aehijiteel to the exigencies 
of being. ^Moreover, tile* M met nces are adaptable to nt'W' con- 
ditions; if the conditions change, the strue*tiire change's also, 
but not siul(le*nly ; tlu* jdant or animal may survive in presence 
of slowly alte‘red circumstances, but must ]n‘rish undiT critietd 
inversions. These adajitatioiis, so nece-ssary to the* jireservatiou 
of a race, are they restricte-d witliin narrow limits ? oris it possi- 
ble that in course of Joiig-eudiiring time, steip hy st(‘p aiiel grain 
by grain, one foriri of life c.in be clainge'd anel has bee n change‘d 
to anotlier, anel aelajiled to fulfil quite different functions? Is it 
thus that tlie innumerable forms of plants anel animals have 
been ‘developed’ in tho course of ages upon ages from a few 
original types ? 

“ This question of development might bo safely left to the 
prudent researches of Physiology and Auatomy, were it not th^ 
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case that palaeontology furnishes a vast range of evidence on the 
real successiou in time of organic structures, which on the whole 
indicate more and more variety and adaptation, and in certain 
aspects a growing advance in the energies of life. Thus at first 
only invertebrate animals appear in the catalogues of the inhabi- 
tints of the sea, then fishes are added, and reptiles and the 
higher vertebrntii succeed ; man comes at last, to contemplate 
and in some degree tf) govern the whole. 

“ The various hypotlietical threads by wliicli many good natu- 
ralists hope to unite the countless facts of biological change into 
an harmonious system have culminated in Darwinism, which 
takes for its basis the facts already stated. an<l proposes to 
explain tlie analogies of organic structure by reference to a 
common origin, and their differences to small, mostly congenital, 
modifications which are integrated in particular directions by 
external ])liysical conditions, involving a ‘ struggle for exis- 
tence.’ Geology is interested in the question of development, 
and in the particular exposition of it by the great naturalist 
whose name it bears, })ecan8e it abme possesses the history of 
the develo})ment in time, and it is to inconetdvably long periods 
of time, and to the accumulated effect of small hut almost 
infinitely numerous changes in certain directions, that tho full 
effect of the transformations is attributed. 

“ For us, therefore, at present it is to collect with fidelity the 
evidence which our researches must certainly yield, to trace tho 
relation of forms to time generally and physical conditions 
locally, to determine the life-periods of species, genera, and 
f.imilies in different regions, to consider the cases of tenqxiniry 
iuterrujition and occasional recurrence of races, and liow far 
by uniting the results obtained in different regions the alleged 
‘ imjierfectioii of the geological record’ can be remedied. 

■ “ The share which the British Association has taken in this 
great work of actually reconstructing the broken forms of ancient 
life, of r(‘peo})ling the old land and older sea, of mentally reviv- 
ing, one may almost say, the long- forgotten past, is considerable, 
and might with atlvantage he increased. AVe ask, and wisely, 
from time to time, for the combined labour of naturalists and 
geologists in the* preparation of Reports on particular classes or 
families of fossil plants and animals, their true structure and 
affiuiti(‘S, and their distribution in geological time and geogra- 
phical s])ace. Some examples of this useful work wiW, I hope, 
1)6 pres(‘nted to this meeting. Thus have we ohtaiu(‘d the aid 
of Agassiz and Owen, and have welcomed tho labours of Forbes 
and Morris, and Lycott, and Huxley, of Dawkins and Egerton, 
of Davitlson, Duncan, and Wright, of Williamson and Carruthers 
and Woodward, and many other eminent persons, whose valuable 
results have for the most part appeared in other volumes than 
our own. 

“ Among those volumes let me in a special manner recall to 
your attention the priceless gift to Geology which is annually 
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offered by the Palseontopmpoical Society, a gift which miglit 
become even richer than it is, if the literary and scientific part 
of our community were fortunate enough to know what a 
perpetual treasure they might possess in return for a small 
annual tribute.” 


PREHISTORIC ARCHJEOLOGY. 

Mr. Pengelly has communicated to the British Association 
a memoir “On the Flint and Chert Implements found in Kent’s 
Cavern, Torquay.” The story of Kent’s Hole has so often been 
told that we need do no more than barely refer to it. How it 
got its name nobody seems to know. As far l)Mck as 1825 its 
scientific exploration was commenced by the Kev. Mr. MacEnery, 
and tlie work has since been carried on by numerous exjilorers. 
No name, however, has been more intimately identified witli 
these researches than tlmt of Pengelly. For sovon-aiid-twenty 
years Mr. Pengelly has been more or less actively engaged in 
the work, and has of late years personally superinlonded the 
investigations of the Committet) a)>pointed by the British 
Association in 1864, and still active in the systematic cxjdora- 
tion of this remarkable cavern. In studying tht‘ deposits in 
Kent’s Hole, a definite sequence maybe observed, and the object 
of the present paper was to show that th(‘ works of man dt'tected 
in two of these deposits, occupying different horizons, varied 
considerably in their characters ; those from the lower de]>obit 
being much fewer in number and ruder in form than those from 
the upper, and therefore more rectuit, stratum. The principal 
implements found in tho so-called “ cave-oarth ” are ovoid, lan- 
ceolate, or tongue-sha})ed, and are fashioned from flint-flakes. 
Associated with these .‘*tone implonieiits have boon found several 
bone-harpoons, a bone-needle, a bone-pin, and a bone-awl. From 
the nethermost deposit, knowm as the “breccia,” but few imple- 
ments have been obtained, and these are of much more primitive 
type than those of the c.ive-earth. They are formed from natural 
flint nodules, and not from artificially-formed flint-flakes. More- 
over, no bone impleinonts have yet been found in tho breccia. 
Indeed, the whole of the evidence points to the breccia as repre- 
senting a much less advanced period of civilisation than that 
indiciited by tlie overlying cave-earth, and there seems good 
rGa.son to believe that the tw’o deposits were separated by an 
interval of groat duration. 

COAL AND COAL PLANTS. 

Professor W. C. Williamson has addressed to tho British 
Association a Lecture on Foal and Coal Plants. Afler a few 
introductory obsenuitions, tho Professor remarked ; “ When he 
remembered how short was the time since Professor Huxley had 
addressed a Bradford audience on the subject of coal, ho was 
somewhat appalled at his own boldness in having ventured to 
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deal with a similar matter at the present moment. But luckily 
for him science did not stand still, and although so short a time 
had elapsed since Professor Huxley had delivered the lecture 
referred to, there was much now to he said on the subject which 
could not have been said then. Still, with the magnificent 
address of Professor Huxley within roach, it would not be neces- 
sary to detain the auditory long on the general theories which 
were now so widely accepted with reference to the origin of coal. 

Professor Phillips, in his address to the Geological Section 
on the previous morning, hfwl reminded them how short a time 
it was — the period being within his own life-time — since the 
vegetable origin of coal was broadly and openly disputed. It 
would, however, be difficult now to find anyone at all enlight- 
ened on the subject who would venture to dispute that the origin 
of coal was vegotible. In the same w<iy another liypothesis — 
known by the title of the drift theory — had once bf*en very 
generally acct*pted. Mon who admitted the conclusion thnt coal 
had once been a mass of vcgetiblo life differed as to the method 
by which that vegetible mass had found its way into its present 
position. The majority of the older geologists believeil that 
coal had been conveyed into those positions ))y water — that large 
quantities of vegot^iblo material had been brought down great 
rivers like the Mihsissip]»i or the Ganges, that tliese vegetjible 
rafts, as they might be terineil, had accumulated in the estuaries 
and the ocean, and that when they had become thoroughly water- 
logged, they had sunk to the bottom and formed accumulations 
of vegetable elements sufficient to constitute the existing coal- 
beds. Thanks U) the labours of a series of indefatigable workers 
like the late Mr. Bowman, Mr. Binney, Sir Wm Logan, and 
others, we now had a cleiirerand much more probable conception 
as to what coal originally was. 

It must be understood that although the earth was popularly 
regfirded as the type of everything that was stable and im- 
movable, this was a very erroneous idea ; for old mother earth 
was about one of the most fickle and inconstant of all the jades 
with which men had to deal. She was never still. It happened 
that at the present day there were cerbiin regions, such as the 
volcanic regions, which W(‘re always moving upwards, like tho 
more aspiring of ( he youths of Bradford, while there were others, 
such as tho coral regions, which were steadily going downward, 
like those less fortunate youths who did not succeed in the raco 
of life. So it had been in the olden time. Tho coal beds appeared 
to have accumulated in the latter class of areas — the areas of 
depression — geographical areas in which tho earth had a ten- 
dency to sink below tho level of the ocean. Upon such areas 
mud and silt had accumulated until the deposit thus formed had 
reached the level of the wJiter, and then came what would appear 
to have been highly necessary as a preliminary to the growth of 
the coal material, namely, a bed of blue mud. It was not known 
why that blue mud was there or w’heuce it came, but it was as 
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certain as that garden plants required favourable soils for their 
development, that whatever its cause the blue mud was the 
soil which seemed to have been preferred by the great majority 
of the plants constituting the forests of the carboniferous era. 
In it the minute spores or seeds of the vegetables which after- 
wards became cu»l, germinated and struck root, until eventually 
the muddy soil became converted into a magnificent and almost 
tropical forest. As the forest grew the spores fell from the trees, 
the half-dead leaves and decayed branches also drop]>ed, and 
by-and-by tli(‘ stems themselves gave way, and thus was accu- 
mulated an immense amount of vegetiible matter. This, in the 
progress of timo, sank below tho water level, and more mud 
being depositt'd on tht‘ top of the coal, the new formation in turn 
underwent the same ])roCi“Sses as its ^predecessors, until at length 
a new forest was formed to share the same fate as that which 
had gone before it. The process was repeated again and again, 
until at length we had an accumulation of materials, mixtures 
of the various substances he ba<l spoken of. alternating with 
beds of coal, until we had a vertical thickness of rock varying 
from three, four, or five, to as much as eight or ten thousand 
feet. 

But while these general truths were acce}>ted with little or 
no reservation, there wore one or two points contained in Prof. 
Huxley s lecture upon which he would v(‘uture for a moment to 
dwell. In that lecture he properly laid stress upon cerUiin 
minut(‘ bodies tliat wito found in the interior of coal. 

[The lecturer here pointecl to a diagram rt'jprcscnting a ver- 
tical section of coal, and ho also exhibited various jpieees of coal, 
one of which he held in the pcpsition it oceiijned in the coal-bed, 
Another diagram, he said, repre.sentod a quantity of Itlack coaly 
matter arrang<*il in layers, and embedded in this matter were 
some small l^odies w^hich had been flattened by the jin^ssure of 
the coal, and by tho superimposed bi*ds between the coal.] 

Prof. Huxley spoke of these boilies under the name of 
sporangia, or HfK)re-ca8es. Nowq he (Prof. Williamson) had 
come to the concluMon that they were all spores of all classes — 
the larger ones called macro-spores, an<l the smaller ones micro- 
spores. A large numlier of the plants, if not all, found in tlie coal- 
measures belonged to tho crypt ogamic plants, in which was found 
no trace of seed or flowers. The reproductive bodies that took 
the place of 8(*ed were little bud-like structuri's, to which the 
name of spores was given. In a certain class of those plants, 
the club-mosses, for instance, were two kinds of these spores. 
The sporangia of club mosses and similar plants never became 
detached from their parent stem. They hurst and liberated 
multitudes of contained spores, whicli were objects likt* those so 
abundant in many dbftls. But these spores did not play so im- 
portant a part in tho formation of coal as Prof. Iluxley sup- 
posed. On examining these objects it was found that each of 
the little rounded discs exhibited three ridges that radiated in a 
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trianp:ular manner from a common centre. These discs were 
originally masses of protoplasm, lodged within a mother-cell. 
Uy-aud-hy each of these masses broke up into three or four 
parts ; and it was found that to accommodate one another in 
the interior of their circular chamber, they mutually pressed 
one another. To illustrate the mtitual compression. Prof. 
Williamson produced a turnip, which ho had cut into four parts, 
4hat corresponded exactly, he said, in their arrangement with 
tlio arrangement of the four spores in the interior of the mother 
coll. 

Then Prof. Huxley hold that coal consisted of two elements. 
Prof. Williamson, exhibiting again a piece of coal, said the 
dirty blackening surface was a thin layer of little fragments of 
woody structures, vegetable tissues of various kinds, known by 
the name of mineral charcoal. Tht'so layers of mineral charcoal 
were exceedingly numerous. Prof. Huxley, recognising the 
abundance and significance of these little spore-like bodies, 
thought that mineral charcoal formed only a portion, and a 
limitcil portion, while the great bulk of bhick coaly mattt^r was 
really a mass of carbon derived from cliemicalJy altered spores. 
He thought that on this point they would be obliged somewhat 
to differ from i*rof. Huxley. 

The bed whicli had laaui mo«t uidely qiioted as containing 
most beautiful spores was found in llic district of Bradford. If 
everj’thing decayed, and Bradford was by an exceedingly im- 
probable combination of circum>1nnccs to pass out of memory, it 
would bo remembered in scientific history ns llio locidity in 
which the “better bed” was found. The fragment he hold in 
his hand was a fragment of the better bed. On (‘xamiuing it 
for a moment through a magnifying glass he saw that it was a 
solid mass of mineral charcoal, yet the niiscroseope revealed in 
it no trace whatever of organic structure. Therefore, while 
Prof. Huxley divideil coal into two elements — mineral charcoal 
and coal proper, including in the latter term altered spore's — he 
would say that coal coiisi-stod of throe elements — mineral char- 
coal, black coal tlerived from mineral charcoal, and spores. 

This outline of the liistory of cojil led them to the indepen- 
dent conclusion that two elements were mingled in coal: the 
vegetable debris, or broken up fragments of the plants of the 
carboniferous age, were intermiugled wdth the peculiar spores to 
which Professor Huxley had so propcTly called atttnition. In 
proceeding to deal fiirllicr with the plants of which coal was 
formi'd, the lecturer took occasion to acknowledge with thanks 
the loan of cortfnn valuable specimeiivS to illustrate his discourse 
from the Bradford Museum. One of these specimens was a 
most rare and valuable specimem, whicli ho would be glad to 
take away with him to Owens College, if he had the chance; but 
he was afraid the Bradford people were too Conservative to 
stand that. 

After giving a number of botanical and other details with 
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regard to the plants of which coal was formed, he said 6ur 
knowledge of this subject resolTed itself into two divisions, viz. 
that of the outward forms of plants and that of their inward 
organisation. These two lines of inquiry did not always run 
parallel, and the one groat object of recent research had l>eon to 
make them do so. Specimens throwing light on the sul)ject 
had been found at Arran, Burntisland, Oldham, Halifax, Autan 
in France, and elsewhere, and upon these a host of observers had 
been ami still were working. It has long bt^n known that most, 
if not all, the coal plants belonged to two classes, known as 
the Cryptogamia, or llowcrloss plants, and the gymnospcrmous 
exogens, represented by the pines and firs. All recent inquiries 
added fresh strength to this conclusion. One of the most import- 
ant of these groups was that of the Equiseta or horse-tails, and 
which were represeiitecl in the cojil by the Oalamites. The long 
cylindrical stems, with their transversi^ joints and longitudinal 
grooves, were shown to be casts of mud or sand, occupying the 
hollows in the piths of the living jdaiits. Each of these piths 
was surrounded ly a thick zone of wood, w'hich again wsis in- 
vested by an equidly thick layer of bark. Specimens were 
shown in which, tliough the pith was only an inch in diameter, 
the wood and bark combined formed a cylinder 4 in. thick, 
giving a circumference of at least 27 in. to the living stem. 
But there exist examples of the pith casts alou(‘. wliich are 
between 2 and 3 ft. in diameter. It was (‘vid(*nt, therefore, he 
concluded, that the Calaniites became true forest trees, very 
•different from their living reiiroseiiUitivcs — the horse-tail of our 
ponds and mar.^'Iies. 

After descril)ing the organisation of these plants, the Pro- 
fessor jirocei'ded to describe the Lycopods of the coal measures 
as represented by the Lepidodendra, Sigillariie, and a host of 
other well-known plants. The living Lycopoils, whether seen at 
home or in trojucal fore^t.s, are dwarf herI)aceouH plants, but in 
the carboniferous age they become lofty forest trees, 100 ft. high, 
and 10 or 12 ft. in circumhTence. To enable sueh lofty stems, 
with their dense mass of serial bmiiches and foliage, to obtain 
nutrition, an organisation was given to them .approaching more 
nearly to that of our living forest trees than to that of any 
recent cry})togams. A succession of woody layers was added to 
the exterior of those previously existing ; so that as the }>lant 
rose into the air the stem bec/ime strengthened by these succes- 
sive additions to the vascular tissue. As this process advanced 
it was .accompanied by other changes, producing a large central 
pith, and two independent vascular rings immediately surround- 
ing the pith, and the relation of these various parts to the roots 
and leaves, as well as to the nutrition of the plants, was pointed 
out. The fruits of these Lycopods wore then examined. The 
existence of two classes of spores corresponding in functions to 
the stamens and pistils of flowering plants, was dwelt upon, and 
one of these classes (the macrospores) was e^own to bo so similar 
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to the small objects found in coal, as to leave no doubt that 
those objects were derived from the lepidodendroid and sigilla- 
rian trees which constituted the large portion of the forest vege- 
tation. 

Cerbiin plants known as Asterophyllites were next examined. 
Tlie ferns were also reviewed, and shown to be as remarkable 
for the absence of exogenous growth from their stems as the 
Calamites and Lycopods wore for its conspicuous presence. The 
structure of some stems sui)posed to represent palms was shown 
to be tliat of a fern, their being no true evidence that palms 
existed in that age. The plants known as coniferous plants, 
allied to ])ines and firs, were described, and their peculiar fruits, 
so common at Peel, in Lancashire, were explained, and some 
plants of unknown affinities, but la'autiful organisation, were 
referred to. I'he physiological diffi roiicee between these extinct 
ferns and other plants, especially in their marvellous quasi- 
exogenous orgjinisation, was pointed out ; and the lecturer con- 
cluded by showdng how unvarying must have l>een the green hue 
of tlie ciirboniferous forests, owing to the entire absence from 
them of all the gay colours of the flow'cring plants wdiich form 
so conspicuous a feature in the modern landscape, especially in 
the temperate and colder regions. The antiquity of the mummy, 
he added, was as nothing compared with the countless ages that 
had rolled by since these ]>lants lived, and yet they must not 
forget that every one of tliose plants, living in ages so incalcu- 
lably remote, had a hstory, an indiviiluality as distinct and 
definite as our own. They w'ould probably be inclined to ask 
the question, When did all these things take place? Echo 
answered, When ? 


DISTRIBUTION OF COAL IN CHINA. 

The abstract just quoted was by far themost important com- 
munication, and, in fact, may be considered as the most weighty 
contribution to physical geograjdiy, brought forw'ard at the 
Bradford meeting. The author. Baron von liichthofen, one of 
the distinguished foreign savants invited to Bradford, has devoted 
several years to the investigation of the geology, products, and 
resources of the interior provinces of China, and has traversed 
the wdiole country, with the excejition of the south-western 
portions. lie stated, as the result of his researches, that China 
exhibits the great peculiarity of contJiining no geological forma- 
tion lati'r than the Triassie ; all the great secondary deposits 
from the lias to the chalk, and all the tertiary series, being 
absent. It has, therefore, been dry land throughout the whole 
period of these later formations ; and to this peculiarity are 
owing the stupendous results of sub-aerial denuiition which it 
furnishes ; among which are the deep narrow gorges which its 
rivers have eroded nearly up to their sources, the rarity of 
cataracts and rapids, and the removal of rocks overlying the 
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great coal-beds. The coal strata belonged to various geological 
epochs, from the Silurian upwards ; but by far the greater portion 
belonged to the same foruuition as the coal of Europe and North 
America, viz. the Carboniferous. The coal-beds wore deposited 
around mountains of metamorphic and primary rocks which then 
constituted tho laml, and have lain horizontally, with little dis- 
turl)aT\co, over since that remote epex^h. Tho deep ravines worn 
by the rivers cut through these coal-bearing strata, and lay them 
bare on tlie precipitous sides ; so that the coal is easily accessible 
on the banks of the great streams. The author proceeded to 
descri})e the extent of tht* coal in each province, beginning with 
Southern Manchuria and terminating with llonan. In Man- 
^churia the coal is confined to valleys in the hilly parts, and is 
not readily accessible to foreign commerce ; it is accompanied, 
however, by an abundance of rich iron ore, which at some 
future date will be worked with immense advantage to tho 
country. Coal exists furtlicr w'est all along the great wall ; and 
there are beds 9o feet thick nt'ar Pekin, in which city it is the 
fuel in universal us(‘ ; but it is an error to suppose, as some have 
done, that the high hills round Pekin consist of coal-measures; 
coal is found only in limited valleys at a great elevation. The 
coal of Shantung, although not situated near go(xl harlx)urs, is 
the most acce‘'sible of all Chinese coal from the sea. It exists 
also in the otlier maritime provinces, but in districts offering 
much fewer facilities. Tho greatest of all the coal districts is 
in the west and north-west ; at tho southern foot of the groat 
mountain range (tho eastt-rn continuation of the Kuen Lun), 
which here stretches across Western Cliin/i. In Sze-cliuen coal 
occupies an area of 100,000 square miles. At the centre of this 
vast bjisin tlie coal is bad and inac'cessible. but round its borders 
it is of excellent ([uality, and near means of communication by 
watiT, although tex) distant from tho sea to ho available to 
foreigners. The whole surface of northern China is covered by 
rich yellow earth, or Icess, to a <lepth often of 1,000 and 2,000 
feet, whiclj overlies all tin; coal-fields. The great plain of China 
is bordered on the west by a vast limestone wall, 2,000 to 3,000 
feet high, on the top of which extcmls a plateau of coal in a state 
of excellent preservation, owing to its capping of hard limestone, 
which had resisted denudation. There are here 30,000 square 
miles of coal-bearing ground of the very best quality, in which 
the coal-beds lie perfectly horizontal, 30 foot thick, for a length 
of 200 miles. They extend westward into Shensi and Kansu, 
and are reported by all travellers to continue beyond the frontier 
of China far into Mongolia. Coal costs hero, at the pit mouth, 
*!d. per ton, and the wages of minors are 6c/. per day. The 
Baron believed that the readiest way of getting at this vast 
coal-field from Europe was by a railway from Hi and Kulja, in 
Kussian territory, to the north-western corner of Kansu. — Times. 
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THE MINING RECOBDS. 

The Mining Record Office is in intimate connexion with the 
Geological Survey of Great Britain, the Museum of Practical 
Gook)gy, the Royal School of Mines, and has its seat in the same 
building, at 28 Jermyn Street. A large collection of plans is 
deposited in the building, and may be consulted by those who 
are interested in the mineral productions of the United Kingdom. 
But the office at the head of which is Mr. Ro]>ert Hunt, U.R.S., 
with Mr. Richard Meade and Mr. J. H. Jordan next in official 
rank, comes most prominently before the public in a literary 
way by annually publishing the useful Mineral Statistics. 

In addition to tlie great staples of our trade, we have 
the china clay or kaolin and china stone, 1.200,000 tons of which, 
wortli 460, 000?., WTre produced in 1872 for home use and for 
exportation, among other places to Co])enluigen, Bremen, 
Brussels, and Carbigena. It nmy bo new to many to hear of 
collieries in Ireland, producing, in 1872, 103,465 tons, in addition 
to mines of iron and other nu'tals which are there. A million 
ton.s of rock and wdiite salt were sent down the river WcavcT in 
Cheshire, and Worcestershire raised 300.000 tons more. Ireland 
(Belfa.st Mining Company) contributed 20.000 tons, 3.000 tons of 
which were sent to Denmark. We shipped to British India 
240.000 tons for 172.000A, and smaller but considerable quan- 
tities were (‘x^xirted to Russia, the Ciiited Stites, and British 
North America. 

Altogether, these Rt‘Cords will be found most useful by all 
interested in those mineral proiluclions of Great Britain which 
have hitherto been tlie safe substruclur(‘ of her commerce. It 
contains, as an appendix, a complete directory of the mines, 
collieries, the smelting and principal clay works of the United 
Kingdom, and the .statistics are interesting in rectilling the sub- 
sidiary resources w'hicli we pos.sess. 


NKW COAL FIELDS. 

In the southern part of the Midland Coal field, tlie largest in 
England, and extending from Leeds to Nottingham, the greatest 
activity prevails in 0 }>ening out several very large coal fields. 
On the estate of the Duke of St. Albans, at Beestwood-park, and 
adjoining Butwell h'orest, sliafts are l»eing sunk to the “ to})hard” 
or Barnsley thick coal, under the magnesian formation. The seam, 
it is expected, will be readied at a d(*pth of from 550 to 600 
yards from the surface. At Linby, near to Newstt^iid Abbey, a 
good stiirt has been made on the I'state of Mr. A. Montagu 
Wilson, of Mclton-hall. A'orkshiro. The eoal-fitdd embraces an 
area of about 6,000 acres, and the depth of the shaft will be 
about 600 yards. The Blackwell Company, at Normanton, are 
goin^ down to the “tophard” seam, and there is some talk of 
opening out to the dip of the Clifton Collieiy, which is situated 
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close to the town of Nottingham, with a view to decide the ques- 
tion whether the coal nioasurt's will bo found to proceed in the 
direction of the vale of Bel voir. At Newstoad Abbey the thick 
coal is being sunk to in a field of 5.000 ncros, and the same seam 
is being oi->en(Hi out at New Watiuill. The Mansfield district is 
also a bout to be developed, there being a very extensive field of 
coal lying to the east of the town as well as to the north, pro- 
ceeding; towards Doncaster, near to which an immense virgin 
field of coal is about to be broken into. The proposed lino from 
MaTisfield to Worksop will aid materially in oj>ening out a vast 
tract of Jiighly mineralized ground, so that collories will bo 
opened out on a straiglit course of from 30 to 40 miles. As the 
production at the many new collieries at Nottinghamshire is 
estimated at 1.000 tons a day. and as the present output of the 
28 collieries in Nottiughamsliiro is at the rate of 2,500,000 tons a 
year, no great time wall elapse before the quantity is increased 
to four million tons ; while the Doncaster field, with its many 
thousand acres of fine coal, will also add largely to the produc- 
tion of the country . — Sheffield Daily Telegraph. 

THE COAL QUESTION. 

Prof. Williamson, in liis Lecture to the British Associa- 
tion, sums up as follows: — 

“Having now pa‘'Sed in review the principal applications of 
fuel, with a view chiefly to draw the distinction })etween our 
actual con.sum}>tiou and th(‘ consumption that would result if 
our most approved practice was nuide general ; and having, 
moreover, endeavoured to prove which are the ultimate limits of 
conaum])tion w'liich are absolutely fixed by thc'orv', but which we 
shall never he able to rt‘alis(‘ com})letely, I will now apply my 
reasoning to the coal qucMion of tlie day. 

“ In looking into tlie ‘ Report of tlie Select Committee ap- 
pointed to Inquire into the Causes of the j)resorit Dearness of 
Coal,’ we find that in 1872 no less than 123,000,000 tons of 
coal were got up from the mines of England and Wales, not- 
withstanding famine prices and the colliers’ strikes. In 1862 the 
total getting of coril amounted to only 83,500.000, showing a 
yearly aver.ig(‘ increase of consumption of 4.000.000 tons. If 
this progressive increase continues, our cousiimption will Iiavo 
reached, thirty j'ears heuce, the startling figure of 250,000,000 
tons per annum, which would probably result in an increase of 
price very much in excess of limits yet reached. In estimating 
last year’s increase of price, whicli has every appearance of being 
permanent, at 8s. per ton all round, and after deducting the 
13.000,000 tons which were exported abroad, wo find that the 
British consumer had t^ pay 44,000,000/. more than the market 
value of former years for his supply of coal — a sufficient sum, 
one would think, to make him look earnestly into the question of 
‘ waste of fuel,’ which, as I shaU presently be able to show, is 
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very great indeed. The Select Committee just quoted sums up 
its report by the following expression : ‘ The general con- 
clusion to be drawn from the whole evidence is, that though the 
production of coal increased in 1872 in a smaller ratio than it 
had increased in the years immediately preceding, yet if an 
adequate supply of labour can be obtained, the increase of produc- 
tion will shortly keep pace with that of the last few years/ 

“ This is surely a very insufficient conclusion to be arrived at 
by a Select Parliamentary Committee after a long and expensive 
inquiry ; and the worst of it is, that it stands in direct contradic- 
'tion with the corrected table given in the same report, which 
shows that the progressive increase of production has been fully 
maintained during tlie last two years, having amounted to 
5,826,000 for 1871, and 5,717,000 for 1872 ; whereas the aver- 
age increase during the last ten years has only been 4,000,000 
tons. It is to be hoped that Parliament will not rest satisfied 
with such a negative result, but will insist to know what can be 
done to r<‘-establish a })roper balance between demand and 
supply of coal in preventing its conversion into smoke or other 
equally hurtful or usedess forms of energy. 

‘•In taking the 105 million tons of coal consumed in this 
country hist year for our basis. I estimate that, if we could make 
up our minds to consume our coal in a careful and juilicious 
maniiiT, according to our present lights, we should bo able to 
reduce that eonsumption hy 50 million tons. The realisation of 
such an economy would certainly evolve V(*ry considcrcahle 
exjxuiditure of capital, and must he a work of time, but what I 
contend is that our progress in effecting economy ought to be 
accelerated in order to estaldish a balance h(*tween the present 
production and the cv(‘r-iitcreasing demand for the effects of heat. 

“In looking through tlie statistical returns of tlie progressive 
increase of population, of steam power employed, and of produc- 
tion of iron and steel, kc.^ I find that our necessities increase at 
a rate of not less than 10 per cent, per annum, whereas our coal 
consumption increases only at the rate of 4 per cent., showing 
that the balanc(3 of 6 per cent, is met by what may be called 
oiir ‘intellectual progress.’ Now considering the enormous 
margin for improvement lieforo us, Icontimil that we should not 
rest satisfied with this rate of inttdlectual progress, which 
involves an annual deficit of 4,000,000 Ions to be met hy in- 
creased coal consumption, but that we should bring our intidlec- 
tual progress up to the rate of our industrial progress, by which 
means we should make the coal production nearly a constant 
quantity for several generations to come ; hy which time our 
successors may be expected to have effected another great step 
in advance towards tlie theoretical limit of effect, which, as we 
have seen, lays so far above any acfiial result which we have as 
yet attained to, that an annual consumption of 10 million tons 
would give more than the equivalent of the heat energy which 
wo actually consume. 
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CORNISH MINING. 

Professor M. Moissenet, of tlio School of Minos in Paris, 
who has already produced several treatises on British Mining, 
has just published a small volume contiiining a vc'ry complete 
examination of the ph(‘nomena of metalliferous deposits in the 
mineral lotles of Cornwall. 


OUR 1.EAD AND SILVER. 

The Keeper of Mining Records reports that in the year 1872 
83,968 tons of load ore, of tlie value of 1,146,165^., were raised 
and sold in the United Kingdom ; and that tliere was produced 
from these ores 60,455 tons 15 cwt. of Iciid, of the value of 
1,209,115/., and 628,920 oz. of silver, of the value of 157.230/. 
Thert‘ff)re, in 100 tons of ore there were 72 tons of lead ; in a 
ton of load, 10’4 oz. of silver. 


A FOSSIL SIRENIAN FROM THE RED CEAO OP SUFFOLK. 

At thi' opening meeting of the Geological Society, Professor 
Flower communicated a d<*scription of a fine fragment of a skull 
of an animal of the ordi*r Sirona, w’hich is of great interest as 
affording tlio first reconUnl evidence of the former existence of 
animals of this remarkable group in Britain. The s})ecimen 
forms part of the very rich collection of Crag fossils formed by 
the Rev. II. Canham, of Wal(lringfi<‘ld, near WockI bridge. It 
was found in the so-calhnl “coprolit<‘” or ])otH‘-bed at the base 
of th(' Red Crag, and presents tlie usual aspect of the mammalian 
remains from that bed, being heavily minerali.sed, of a rich dark 
brown colour, almost black in some parts, with the surface much 
worn and p(jlished, and marked here and there with tlie cha- 
racteri.‘<tic round or oval sliallow pits, the supposed Pholas 
boring. 

The fragment consists of the anterior or facial portion of the 
cranium, vhiehhas sejiarated, probaldy before fossilatioii, from 
the posterior part at the frontu-jiarietal suture, and in a liue 
descending vertically tluTcfrom. This jxirtion has then been 
subjected to severe attrition, by which the greater part of the 
pre-maxillary ro'^tnun, the orbital proee‘'Ses of the maxillariovS, 
and other projecting parts, Iiave lieen removed. In conse(]ueiico 
of this, -what may be called tlie external features of the skull, 
whicli are es]>eeially neees.sary to determim* its closiT affinities, 
are greatly marred, though enough remains of its essential 
structure to pronounce with (xmfidence as to its geruTal relation- 
ship to known forms. Fortunately th(' whole of the portion of 
the maxilljp in which the molar .series of teeth are implanted is 
preserved ; and though the teeth have fallen from the alveoli in 
the front part of the series, and in the posterior part are ground 
down to mere stumps, so that the form of the crowns cannot be 
ascertained in any, many important dental characters may still 
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be deduced from the number, form, size and position of the 
sockets find roots that remain. 

As the intensely hard, ivory-like rostra of the ziphioid Ceta- 
ceans, the tympanic bones of the Balsenidae, and the teeth of 
terrestrial nifimmals, almost alone remfiin in these deposits to 
attest the former existence of their owners ; it is, doubtless, to 
the extreme massiveness and density of the cranial bones, as 
characteristic of tlie order Sirenia, that we owe the preservation 
of so Ifirf^G fi portion of the skull under the very unfavourable 
conditions to which it, in common with the other fossils of the 
formjition, must luivo Ijeen exposed. 

Aftcu a compjirison of the characters of the cranium with 
those of the several existing and extinct members of the order, 
Profi'ssor IHower referred it to the gc'inis Halithcrium^ and 
showed its rehitiouship to //. Schinzi of Kaiip from the miixiene 
of the Ehine basin— a formation, it will be remembered, in which 
several animfils of the Kod Crag bone-bed occur. It is, how- 
ever, of hirger size tlian that s}»ecies ; the teeth are larger, both 
absolutely .and relfitively to the cranium, and certain other 
differences occur, though the imperfect nature of the materials 
makes exfict conijjarison of fos.Mls only known from fragments 
not altogether easy or s.itisfactory. Believing, however, that it 
does not belong to either of the ahove-mentioned, or any other of 
the hitherto described species of JIaliiherium, tli(‘ specitic name 
of H. canhami was proposetl. It shouhl be mentioned that there 
are six teeth in the maxillary or molar series on each side, all 
present at the same time, the first two with single roots, the 
third with two r(H)ts, and the hi'^t three witli throt‘ roots, 2'>re- 
cisely resembling in form those of the molar teeth of the existing 
Manati. — Isaiure. 


NEW FOSSILS. 

Some of the most interesting discoveries made hast summer 
by Dr. Hayden’s exjdoring juirty are duo to the labours of Pro- 
fessor Cope ill ])alapoiJtological researches among the Bail Lands 
of Colorailo. The remains are even more iuteresiing than in the 
similar regions of Wyoming. They have been found to be a 
vast graveyard of animals belonging to a long past period of 
the eartli’s existence. I’p to the prc'seiit time, Professor Cope 
has proved the existence of more than lOU sjiecies, represented 
])y thousands of individuals. Of these at least 10 are new to 
science. They range from the size of the mole to nearly that of 
tiio elephant. Sixtt'eu species arc rcjUilcs. Manj" forms of 
insectivorous animals, related to the mole and of very small 
size, have hemi procured. The delicacy and miiuUoness of these 
fossils is sur 2 >risiiig. Gnawing animals, or rodeutes, left nu- 
merous remains of 18 species, some no larger than the domestic 
mouse. Some were the predecessors of the rabbits, some of the 
squirrels, and some of the mice. Of cloven-hoofed quadrupeds 
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a great many have been found. Some were nearly intermediate 
in structure between the deer and the hog. Like the latter, 
they had no horns. They were about as large as sheep. 
Others were about the size of gray squirrels, being the smallest 
of this class of animals ever diseovere<l. Several species of 
horses were living during the same pi'riod, as is proved by the 
bones aiul teeth which liave boon ol^toinoil. Their relatives the 
rhinoceros abounded in Colorado in former days, no less than 
seven s})ecies having been procured by l^rofessor Cope. One 
of the sj)eciin(‘ns is a perfect skull, with teeth conjpleto, and 
covered Avith the crystallisation seen in the moss-agate. 

But the must r(‘markal)le monsters of the past whose exist- 
ence has been disclosed by this summer’s survey are a series 
of horned species related to the rhinoceros, but possessing some 
features in whicli, according to Professor Cope, they resembled 
the elepliant. They stood high on tlie legs and had short feet, 
but poss(‘sst‘<l osseous horns in ])airs on ilitferent ])arts of the 
head. One of the largest spt'cies had a largo horn over each 
eye. wliilt' one had anotluT on each siib* of the nose more than a 
f(K)t in length. A third one, of a larger size than the last, had 
rudiniental horns on the nose. Still another was as largo as the 
elephant. Its clieek-boms W(‘re enormously expanded, and its 
horns were flat. A fifth species had triangular horns turned 
outAvards. Their structure is regar<led as disposing of the 
statement of a recent A\ritcr that the presence of liorns in pairs 
is an indication of relation‘'hip to the ruminating animals, for 
these 1 oasts arc near tlie rhinocer./S. Carnh’orous s]»ocii‘S Avere 
not rare in this anci(‘nt family, ami served, as noAV, to cheek the 
too rapid increase. Of the 14 species kjiowii there were tiger- 
cats. (logs, liyaenodons, and tlie tomarctos, a noAv genus found 
by I^rofessor Cojie, It re.sembled tlie dog. and Avas as large as 
the black bear, but it Avas not miicb more carnivorous in its 
propiuisities. Tlie rej^iles end race turtles, lizards, and snakes. 
Tlie last tAvo orders were di.scoA'ered for tli(‘ first time in this 
formation in America. In tlie last few years Professfir Copo 
has obtained from the aiicicTit .sea and lake deposits of Kansas, 
Colorado, Wyoming, Idaho, &^e. about 300 species of vertobrated 
animals, of wbich he has made km»wn to seieiieo for the first 
time more than 200. The lii.story of tin* snccc'ssion of life on 
tliis continent will be greatly elucidated by ])roper investigations 
of the speeimeiib preserved by tlie survey. — Times. 


A PAPER has been read before the Geologists* Association, by 
Mr. Hawkins Johnson, F.G.S., on “The Nature and Formation 
of Flints and allied Bodies.” The object of the paper is to show 
the nature of several momhers of a large group of bodies oc- 
curring in sedimentary deposits of different ages, and which are 
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generally known as nodules, and described as concretionary. 
Those specially alluded to are the 8f pttiria from the London 
and Kimmeridge clays, the flints from the chalk, the iron pyrites 
from the chalk, the phosphatic nodules of the Gault, the clay 
ironstone nodules of the carboniferous series, and the ironstone 
from the Woolwich beds. By the gentle action of solvents the 
structure of these bodies is revealed, so as to be easily examined 
by the microscope. They are then found all to agree in possess- 
ing a silicified organic structure, wliicli may be described as a 
network of fibres, or a mass permeated in every direction by 
anastomosing canals. This structure was subsequently filled in 
with other material, such as car])onato of lime, silica, bisulphide 
of iron, phosphate of lime, cjirbonato of iron, &c. ; the particular 
su])stance thus filled in depending upon the relative abundance 
of the substances dissolved in the interstitial water of the sur- 
rounding matrix. The singular groups of concentric, silicious, 
circular bands seen upon many fossils, and knr>wn as Orbicular 
Silic^i, or Boekito markings, are also explained. The fossils on 
which they occur were imbedded in a nuitrix more porous than 
themselves, and of irregular constitution, so that the evaporjition, 
to which the consolidation of the dissolved silica in their pores 
' was mairdy duo, occurred at a number of j)oints on the surface 
of the fossils, at which p(nnts a deposits of silica took place, 
forming the central tubt'rclej}. The cessation of evaporation 
was followed by a fresh saturation with the solution, to be 
again evaporated as before. But, as the evaporating points 
W’cre now plugged up by the previous deposits, the silica last 
consolidated was deposittnl around their margins, and upon 
them internally, appearing outwardly as a ring round the tu- 
bercle. — Builder, 

VOLCANIC EKUPTION IN HAWAII. 

The phenomenon of a pillar of fire rising from a crater, on 
the summit of a mountain nearly as high as Mont Blanc, is 
reported in Hawaii. At the en<l of last August an old mission- 
ary of Hawaii, the excellent Titus Coan. wrote to Mr. Dana, the 
American geologist, that another eruption of Manna Loa had 
tiiken place. A vast cloud of fiery vapour rose above the lofty 
volcano ; at times it formed a magnificent column at least 
2,000 ft. in height. Though .seen at the distance of many miles, 
the changes of this illiimiiintod pile were distinctly apparent. 
It was, indeed, a glorious sight when the head expanded and 
spread out a palm-tree of fire. 

Manna Loa, almost 14,000 ft. above the level of the sea, is 
one of the many volcanic peak.s of that Iceland of the North 
Pacific, Hawaii ; but this, the largest of the Hawaiian or Sand- 
wich group of islands, instead of being like its fiery rival near 
the frozen zone, is fanned by tlio voluptuous airs of the tropics. 
It is but ono-cighth the area of Ireland, tliougli a very Switzer- 
land of mountains and valleys. The well-known port of Hono- 
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lulu, half way between China and California, is in the neigh- 
bouring smaller volcanic island of Oahu. 

Among the many hundred peaks from which the fiery current 
has flowed none has been so celtjbrated in modern times as that 
of Mauna Loa. The highest point is 13.960 ft. above the sea. 
It is how’over, a double mountain, tlie loftier ptwik being Mauna 
Kea. This has nine cones about its top, while Loa is but a 
single dome. Upon the side, though 10,000 ft. below, spreads 
out the largest burning crater in the W’orld — Kilanea. In that 
crater 3,000,000 square yards are sunk nearly 1,000 ft. below 
the rim of the crater. A number of boiling cauldrons are 
perpetually hissing there vith their bubbling lava, which lias 
repeat(‘dly overflowed, to the devastiition of whole provinces 
around. 

Above this terrific scone of volcanic violence rises the snow- 
crest of Manna Loa. LriiptioTis are less frequent from the 
summit than from the crater at its side. But in 1843 a current 
of lava poured forth trorii it. This was rcpeatoil in 1862, 
though the point of issue was 4,000 ft. below the top. In IHoU 
a stre.im ran fifty miles before it leaped over a mighty cliff into 
the ocean. When first it burst from the womb of the mountain 
it formed a mighty areh of lire 260 ft. in lieight, and then rolled 
down in a sueot'Ssion of w’onderful e.ase.tdes from crag to crag. 
In 1868 a dreadful eruption took place. Karthquakes of frightful 
energy shook t lie whole island. In ten seconds every building 
in a w’hoh* district was overthrow’ll. A smiling vallej’ in which 
a flourishing village w*as nestled and large flocks and herds WTro 
depastured, suddenly threw’ forth a vast volume of boiling hot 
mud, and soon after that a tiiMnl of cold w’ater. Along the 
coast the .sea rose and fell, to the desolation of several villages. 

In August and September of last ye,ir a still more w’onderful 
eruption took place on Mauna Loa. On the huge })latforiu, four 
tiine.s the height of Vtsuvius, are two large craters, aud two 
much smaller ones. I’he tw'o iornicr are JVIokuaw’coweo and 
Pohakuohanalei. The first is Unit w’hicli W’as coiiA’ulsed last 
year. One who visited it in quieter times de. eribedthe crater 
walls as being 470 ft. deep on one side and 784 ft. on the other. 
As many as S(*venty di.stinet layers of basalt wore count ( h 1 in one 
part. i)r. Judd descended tin* nearly per])endicular wall to the 
bottom. There he had to walk over ridges of clinker and basalt, 
running from 10 ft. lo 60 ft. high, which tfxik him two hours to 
cros.s. llere and there he noticed stupendous Ciiverus, lined 
w’ith the delicate fibres of voleanie matter, called Pel^*’s-liair. 
This hung alxjut like cobw’ebs. Yet the crater w’as so still and 
peaceful that he ventured to plant some orange foods in the 
moist and rich soil, in the hope llmt future visitors might gather 
the luscious fruit there. 

The last visitor to Mokuaweoweo has another bile to tell. 
He could trace the oval cniter three miles round. Ho could see 
the floor on which Dr. Judd had trod in safety. But a portion 
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of this had given way, perhaps 100 ft. below. In one part of 
this depressed basin was a pool of fire. It was from that he 
saw this singular column rise. He calls it a “ magnificent 
fountain of liquid lava, about 75 ft. in diameter, that sent its 
volume of brilliant, sparkling, molten matter to a height 
estimated at 600 ft. in a compact and powerful jet.” 

As he looked downwards and across, at a distance of three 
quarU^s of a mile, he saw that the fountain formed an arch. 
The fiery current rose in a slightly slanted direction, so that 
the mass fell perpendicularly in the descent. The roar of the 
flames was as the sound of a h(‘avy surf upon the shore. But 
the fountfiin carried up with it enormous masses of white-hot 
pock. “ These,” he says, “ as they fell and struck upon the 
black surface of the cooling lava, hurst like meteors in a 
Biimmer sky.” Ho compares the report of these explosions to 
the heavy rush of ponderems waves against the rock-girt shore. 

At night the sight was glorious indeed. The column still 
rose* from tlio burning lake. Fiery falls were seen along the 
course of the flaming river below, while the fiery foam swirled 
pound the waves of this terrific cauldron. An engraving of 
this terrific phenomenon has appeared in the llhisirated London 
L'ews. 


GAS FROM VESUVIT'S. 

M. Diego Franco, who is attached to the Observatory on 
Mount Vesuvius, has long occupied himself with the study of 
the gaseous emanations Irom that volcano. He has just pub- 
lislievi a paper, entitled “ L’Acide Oarbonique du V^suve,” in 
which ho records a large number of observations on the carbonic 
acid gas evolved under diflferont conditions from this source. 

EARTHQUAKES AND VOLCANIC PHENOMENA. 

In the lieperfoHum ftir Experimental Physik M. Carl has 
recently produced some new views on earthquake and volcanic 
phenomena. He supposes that at a considerable depth beneath 
the surface the heat may bo sufficient to cause water to assume 
the spheroidal state of Boutigney, devedoping slowly vapour of 
groat tension, which under a slight change of circumstances 
might become the source of enormous explosive forces. 


THE NEW AFRICAN GOLD DISCOVERIES. 

A Correspondent of The Tnnes writes : — “ By the last mail 
we have important news from Natal. Some years ago the people 
and journals of that colony, led away by Herr Mauch’s vivid 
descriptions, announced to all parts of the world that gold had 
been discovered in immense fields. The result was that many 
came from all parts of the world, and were disappointed. 

“ Gold there was, no doubt, but it was not to be found in 
quantities which would pay the diggers. Since then there has 
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been continual talk of finding: the precious metal in different 
localities; but the papers, warned by the odium they incurred 
on that occasion, have been very careful as to publishing the 
various reports. 

“ This time I have no hesitation in believing what is tohl us. 
In 1871, when I was in the neighbourhood of the district in 
which auriferous deposits have been discovered, I heard many 
stories from the natives of gold being there. There were white 
men also at work, but they said very little as to their progress 
— a very good sign of success ; .and now, instead of being sud- 
denly blazontnl forth, the stories have gradually increased in 
volume, until the announcement has been, in a manner, forced 
from the Natal papers. Within a year or two I fully believe 
that we shall see a large mining population at work, and the 
exports of gold ]>eginning to rival those from Australia, the 
gold-l)earing districts of which are in much the same parallels 
of latitude, 

“ Th(‘ present gold fields are situated in a country which is 
claimed ])y the Transvaal Republic, another petty l)uU*h Jk)cr 
State which Britain has allowed to establish itself on the North 
East of Natal, but which is in reality native territory. The 
Boers have many curious modes of annexing native lands. I 
will give you one out of my experience. 

A certain district was required so as to give a right of way 
to the coast from New Scotlan<l (a settlement in the eastern part 
of the Transvaal). The operating agent, who was in this aise 
an Englishman, approfichcd the chief with a request to be 
allowed to cut a few trees in the forest, for which he paid him 
about 15/. or 20/. worth of blankets. Of course, the request was 
granted, and some timber was felled. It so happened that this 
forest swarmtni with monkeys, the skins of which were valuable 
for purposes of trade, among the neighbouring and powerful 
nation of the Zulus. I wish<Ml to place some native hunters 
there for the purpose of shof)ting these monkeys, and .applied 
to the chief for the purpose of doing so, offering him 
a couple of blankets in return, which usually would have been 
ample remuneration. ‘No, no,’ said the chief. ‘The white 
man has given me all these goods for more permission to cut 
trees. You, who wisli to deprive us of our very means of existence, 
since it is only by |>os8es&ing these skins that wo are enabled 
to pay tribute to the Lulus, only offer me two blankets. No, no.’ 

“ I met the Englishman afterwards, and he acknowledged that 
it had been done with a view to asserting that the land had been 
bought. 

“ Wars have been prevented by the interposition of the English 
Government of Natal, and the sparsonessof the white population 
has so far prevented the natives from feeling any pressu^’e ; but 
when we remember the results of this class of bargains between 
whites and Maories in New Zealand, we may well anticipate 
trouble and adopt measures to avoid it. 
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“ Again, on the coast at Delagoa Bay — the nearest seaport by 
far to the gold fields — we have the Portuguese, shut up in their 
factory of Lorenzo Marques, and holding their ground only by 
keeping up wars and anarchy among the natives. 

“In 1823 Captain Owen, in Her Majesty’s ship ievcw, visited 
the bay, and entered into a treaty witli the clii<=‘fs south of 
English River (on the north bank of which Loren 90 ISIarques 
is situated), by which they ceded their t(*rritory to Great 
Britain fully and freely. If Britain does not retain a footing in 
Delagoa Bay slie cannot control these diggers, unless she first 
annexes the Transvaal, and then only through 500 miles of 
weary, rugged road from Natal, the nearest swiport. If she 
retains her undoubted right to the south bank of English 
River, she is within 1 50 miles of the fields, with a country be- 
tween which is remarkably fertile, level, and easily travelled.” 

As the verification of the reports as to the discovery of 
Gold in South Africa is a matter of public importance, we beg 
to state that a nugget from the Leydenberg diggings, weighing 
18oz., has arrived per steamship European, and can be seen here 
by any one interested . — Mercer and Co.y 1 1 Leadenlwll Streety 
London. 


GOLD IN FINLAND. 

In the Russian province of Finland there were during last 
summer seventeen companies occupie<l in washing gold, and they 
employed about 500 men. The gold is fmnd at Tvalo in a 
diluvial deposit, which has proved to be rather rich. The total 
yield of last summer’s campaign is estimated at from 60,000 to 
60.000 grammes, or from 500 to 560 ounces, worth about 60,000 
roubles. The Helsingfors Company has gained over 11,000 
grammes, and paid a dividend of 60 to 70 per cent., or rather 
less than the year before. The gold is principally found on the 
beach, and in the tributjiries of the Palsyoja river, the largest 
nugget found last summer weighing 40 grammes. 


AUSTRALASIAN GOLD. 

The imports of Australasian gold into the United Kingdom 
in 1873 exhibited a largo increase as compared with 1872, hav- 
ing amounted to 9,471,601/. as compared with 6,014,621/. in 
1872, and 6.919,480/. in 1871. The increase in the imports was 
Still continuing at the close of last year, the receipts of Decem- 
ber having been 1,341,672/. as compared with 618,996/. in 1872, 
and 433,647/. in 1871. The Star of Peace Company, Hawkin’s- 
hill, New South Wales, has cut a rich vein of stone in its now 
shaft, and specimens which have reached Sydney were considered 
highly satisfactory. The quartz is thickly sprinkled with gold, 
which is seen on l>oth sides. The yield of gold from quartz from 
the hill still continues generally encouraging. 
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A discovery of gold, which promises to bo of some importance, 
has boon made near Reedy preek, in New south Wales. Assays 
of gold-bearing stone from the Northern Territory of South 
Australia have yielded from 20 oz. to 50 oz. to tho ton. Gold 
has been found in Kangaroo Island. South ‘Australia. Some 
attention is being devoted to gold working in Tasmania ; at tho 
City of Hobart claim the crushing of 204 tons of quartz yielded 
260 oz. of gold. 


FOS.SIL BIRDS AND RKPTILES. 

There have been read to the Geological Society “ New Facts 
bearing on the Inquiry concerning Forms intermediate between 
Birds and R(‘ptiles.” by Henry Woodwanl, F.R.S. The author, 
after giving a brief sketch of the Sauropsida, and referring 
especially to those points in which the Ptero.sauriane approach 
and differ from birds. s]>oke of the fo.ssil birds and land reptiles 
which he considered to link togetlier more cl<)‘<ely the Sauropsida 
as a class. The most remark, aide recent discoveries of fV)S.sil 
birds are;— (I.) Archf^niitt ryx macrura (Owen). (IT.) Ichthyornis 
dispar (Mar.^'li), (TIT.) (khntopieryx foliapica (Owen). The 
author then referred to the Dinusauri.a, .some of which he con- 
sidered to present points of structure tending towards the so- 
called wingle.ss birds. (I.) Com2>so(fnathv,^lo)tyipcfi{A.V^\\^x\(}T\ 
from the Oolite of Solenhofen. (II.) Tho huge carnivorous 
Megalosanrus, r.anging from tho Idas to tln^ AVealden. Tho 
author next drew att(‘ntion to the Frill(3d Liz.'vrd of Australia, 
ChlawydofianruH Khigii (Gray), which luis its fore limbs very 
much smaller than tho hind limbs, and has been o])servt)d not 
ordy to sit up occasionally, but to run habitually upon tho 
ground on its hind legs, its fore paws not touching tho earth, 
which upright c/irriago necessitates special modifications of the 
sacrum and ptlvi'. bones. The Solenhofen Limestone, in which 
Pterosauria are frequent, and which has yielded the remains of 
Arc?i{Popter 7 /T and of Compsognafhus, has also furnished a slab 
I>earing a bipedal track, resembling w’hat might ho produced hy 
Cklamyd(fS(ivrns or C<>mj»»(g7i(ithus. It shows a nu'dian track 
formed l>v the tail in l>eing drawn along the ground; on each 
side of this thi* hind feet with outspread toes leave their mark, 
while the fore feet just touch the ground, leaving dot-like im- 
pressions nearer the median lino. — Nature. 

REPORT OF THE COMMITTEE FOR EXPLORING THE SETTLE CAVE. 

This cave is of great interest, and is being explored hy a 
local committee, aided hy a grant from the British Association. 
In the newest layers there is evidence of human occupation 
during the historic period ; but in tho older cave earth, which 
contains the remains of extinct mammalia, no trace of man has 
yet been discovered. The exact ago of the cave earth is a matter 
of dispute. Mr. Tiddeman, from the physical evidence alone, 
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regards it as pre-glacial, or rather as older than the great ice- 
sheet of that district. Mr. W. Boyd Dawkins, F.R.8., whilst 
doubting the physical evidence afforded by the cave alone, is 
inclined to regard the fauna as pre-glacial, and ho remarks : — 
“It is obvious that the hyaenas, bears, mammoths, and other 
creatures found in the pleistocene stratum, could not have occu- 
pied the district when it wiis covered by ice ; and had they 
lived soon after the retreat of the ice-sheet, their remains would 
occur in the river-gravels, from which they are absent throughout 
a large area to the north of a line drawn between Chester and 
York, whilst they occur abundantly in the first glacial river de- 
posits south of that line. On the other hand, they belong to a 
fauna that overran Europe, and must have occupied this very 
region, before the glacial period. It may, therefore, reasonably 
be concluded that the^ occupied the cav(‘ in pre-glacial times, 
and that the stratum in which their remains lie buried was pro- 
tected from the grinding of tlie ice sheet, which destroyed nearly 
all the surface accumulations in the river- valleys, by the walls 
and roof of rock, which has since, to a great extent, weathered 
away.” — Nature. 

Mr. Dawkins describes the work done during the past year 
in exploring the Victoria Cave at Settle, and many members of 
the British Association Section visited the cave, and examined 
the magnificent collections of bones now deposited in the 
Museum of the Gnimmar School at Giggleswick. In the Settle 
Cave no traces of man have yet been <liscovercd in the cave 
earth, wherein are imbedded the liones and teeth of the ordinary 
extinct cave nuimmalia ; but in the higher hiyers there is 
abundant evidence of human habitation during the time of the 
Roman occupation. 


LAKE DWELLINGS. 

According to Dr. Fritsch, the discovery has lately l)e0n 
made of lacustrine dwellings in the vicinity of Leipsic, as the 
result of certain engineering operations undertaken to regulateT 
the course of the River Elster. After passing through a series 
of layers at a certain depth, the w'orkmcn found a series of oak 
piles pointed below and decomposed above, and supporting a 
certain number of oak trunks placed horizontally ; and on the 
same level with these were found certain lower jaws and teeth 
of oxen, fragments of antlers, broken bones of various mammifers, 
shells of an Auodon, fragments of pottery, two polished stone 
hatchets, &c. 


STJB-WEALDEN EXPLORATION. 

Mb. S. H. Beckles, writing from London, on Oct. 27th, 

sayB : “ The occurrence of Kimmeridge clay immediately below 

o 
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the Wealden is to me at once deeply interesting and not sur- 
prising, It may be remembered that when, a few years ago, an 
Artesian boring going on at Hastings was supposed to have 
reached the Purbeck beds, I intimated that these strata would 
not be met with at all. And subsequently I stated that I was 
unable to detect the Purbeck strata where Sir Henry do la B^che 
supposed tliem to outcrop. Fortunately, at the commencement 
of the boring now in progress, I expressed a belief to a scientific 
friend that the Kimmeridge clays would be the first Sub- 
Wealden strata we should encounter.” 

The fifth quarterly Report on the Sub-Woalden Exploration 
has been issued by Mr. H. Willett, of Brightf)n. The present 
depth from the surface is 313 feet; some important geological 
facts have been decided, and valuable beds of gypsum discovered. 
The more interesting facts are that the Kimmeridge clay is 
identical in deposit with that in the Boulonnais district of 
France, and that theAVoalden e^ituarydid formerly extend ncros# 
the Channel in an unbroken continuity. The probability that 
coal may be found is therefore greatly increased by the dis- 
covery of strjita in Su'^sex identical with those in the Boulonnais 
district. This investigjition was to be continued until the depth 
of 1,000 feet had been readied. 


EEPOBT ON EARTHQUAKES IN SCOTLAND. 

In 1872 a Report by Dr. J. Bryee, F.G.S.. on this subiect was 
read at Brighton in 1872, stating tliat there had been but little to 
record during the year then reported on ; but whilst the British 
As‘'Ociation wa.s sitting a shock occurred in the Gomrie district, 
an account of which is given in the report now presented. The 
earthquake occurred on August 8, 1872, at from 8m. to 10m. 
past four o’clock in the afternoon. The successive phases, accord- 
ing to almost all the observers, were a noise or sound, loud, 
heavy and rumbling ; a shock with a shaking and rattling of 
objects ; find a waA^e-liko motion of the ground. The undnla- 
lations appear to hfivt* come from the W. or N.W, ; according to 
some observers, from tlie opposite direction ; hut these probably 
did not distinguish between the first impulse and the recoil. 

The extent of country through whidi the shock was felt is 
greater thfiii tlnit of any which has occurred since this inquiry 
was undertaken. The limits arc marked by Stirling and Blair 
Logie on the S E., and by St. Filians on Loch Earn and Glen 
Lednock on the N.W. The’ shock was feebler at their limits 
than in the country between, as about the Bridge of Allan, 
Dunblane, &c. The breadth of the disturbed area does not 
appear to have extended more than two or tliree miles from the 
Allan Water ; the shock seems to have emanated near Gomrie. 
The geological formation of the district are very various in 
character, and it does not appear that any connection can be 
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traced between the nature of the rock forming the surface and 
the sexerity of the shock. 

Another shock, which occurred at 9.55 p.m. on April 16, 
1873, is briefly described. This was in the south of Scotland, 
in the parishes of T 3 rrone, Glencairn, and others adjacent. Ac- 
cording to one observer, there was another shock in this district 
at 2.46 A.M. on the following morning. 

EARTHQUAKE IN TURKEY. 

On September 1 an earthquake took place at 4.10 p.m., with 
slight shocks, at Drama, in Kuropeau Turkey. Tliere was an 
earthquake at about 9 p.m. on September 6, in Armenia, at Erze- 
roum, and elsewhere. Several shocks of earthquake were felt 
on August 21, in the city of Guatemela ; but very few houses 
were damaged. 


THE OPAL AND THE DIAMOND. 

Some ob«!ervations on the spectrum of the precious opal have 
been recently published by Dr. Jbhrens, of Kiel. The light 
reflected from the surface of this gtm gives a spectrum consist- 
ing of one or two briglit lines ; the purity of the colours of the 
opal may be referred to the homogeneity of this reflected light. 
Behrens’s researches are dt scribed and illustrated in the last 
number of Leonhard and Geinitz's Nnf(6 Jahrhuch, 

A somewhat novel id(‘a is sbarted by M. Di^sdemainos Hugon, 
in a paper “ On the Diamond Diggings of South Africa,” which 
is printed in the lievne Scmitificjvc dr hi France et di VEframfcr. 
He statis that the air is always highly electric vhere diamonds 
abound, and he intimates his opinion that this may throw some 
light on the formation of that gem. — Athrnrpum. 

Signor D. IMariano Dareema, Secretary of the Sociedad 
Mexicana de Historia Naturel, has published in La KaUirahza 
an account of opals from a new locality. Specimens have been 
sent to this country, and they are of great beauty. They are 
found in the state of Queretaro, ten leagues north-west of San 
Juan del Kio, in the Hacienda of Esperanza. These opals are 
of the first quality, and of all varieties — the milk opals, the fire 
opals, girasols or “ harlequins,” with various kinds of richest 
precious or Hungarian opals. 


TRUE JADE OR NEPHRITE. 

An admirable paper, “ On the Jndo of the Kuenlun Moun- 
tains,” has been communicated to the Academy cf Sciences of 
Munich by Hermann von Schlagintweit, and published in the 
Sitsvngsherichte of the Academy. The author visited the 
quarries on the Kara-kash river, which formerly supplied the 
Chinese with much of 'their jade. It may be remembered that 
these quarries were popularly described some time ago by Dr. 

0 2 
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Cayley. Although the title of Schlagintweit’s paper refers only 
to the jade of Khotan, yet the author gives much information re- 
specting the mineral from other localities, and discusses the 
source of the tradt^ which is found in the pile-dwellings of the 
Swiss lakes. Ho also clearly points out the means of distinguishing 
true jade, or neplirite, from the closely-allied minerals known 
’as jadeite and saussurito. 

PRECIOUS STONES ARTIFICIALLY PRODUCED. 

M. VioLETTE. of Lilhs has succeeded in melting platinum in 
a Hessian orucihle in a common furnace. It i.s exp(‘Ct(Ml that 
various kinds of precious stones may be artifically produced by 
melting'aluminium with borax, tlie opal, sapphire, ruby, emerald, 
and others being only coloured alumina. 

PERUVIAN OUANO. 

Mr. C. S. Read, M.P. for South Norfolk, observes in a letter 
to Earl Gmnvillo : — “ I would respectfully impress upon your 
lordship the necessity of an English survey being speedily made 
of the various deposits of guano in the Pacific. This is the more 
needful as the estimates of the Peruvian Oovernment have 
proved to be unfortunately fallacious. In 18*>3 the Peruvian 
Government made an estimate of the guano in the Chinchas at 
25,000,000 tons. Admiral Moresby was ordered by Lord 
Palmerston to give a report, and he made it 8,000,000 tons. 
The whole quantity which has ])een shippt‘(l from 1853 to 1871, 
when the islands were cleared, was only about 7,250,000 tons, 
proving the comparative accuracy of the English Admiral’s 
survey. The British Consul’s return to the I'oreign Office in 
1873 estimates the entire quantity of Peruvian Guano in the 
Guanape and Macol)ei Islands and in Lobes at 3,000,000 tons, 
while tlio Lima press rej^orts the ascertained value of existing 
Peruvian deposits to be 70,000,000/. sterling.” 

COLORADO territory. 

One of the special results of the United States? Geological 
and Geograpliical Sun^oy of the Territr)rieR, in clinrge of Professor 
F. V. Hayden, during the past summer, has l)eeii the discover}' that 
Colorado Territory i.s the centre of the greatest elevation of the 
Rocky Mountiiin chain. In Central Colorado the chain proper is 
about 120 miles broad, made up of three lofty parallel ranges, 
running nearly north-north-west, and flanked from the west by 
great plateaus and grou])S of peaks. Between the ranges lie the 
great elevated basins knowm as “ parks.” The front range, 
which rises abruptly from the plains, is seen from Denver in a 
grand panorama 120 miles long. 
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THE ANDES ON A DECLINE. 

A HECENT number of the Aualand tells a sad story of dimin- 
ished altitudes. Quito was found by La Condamine, in 1745, to 
bo 9,r)96ft. above the sea ; Iluinboldt, in 1803, could only make 
9,670ft. of it; BousMii/^ault, in 1831, was startled to find it 
was only 9,667ft. ; Orton, in 1867, found it reduced to 9,520ft.; 
and Eeish and Stubel found, in 1870, that it had shrunk to only 
9,35()ft. above tlie level of the sea. Quito, it seems, has sunk 
246ft. in 125 years, and I'icliincha 218ft. in the same period. 
Its crater lias sunk 426ft. during the last 26 years, and 
Antisana 166ft. in 64 years. 


BIRMINGHAM NATURAL HISTORY AND laiCROSCOPICAL SOCIETY. 

A PARTY from the Society proceeded to Teignmouth, early in 
September, on a marine exeiirfc>ion, in the 3 ’acht Huhy. Dredging 
operations commenced on Monday, September 1, and were con- 
tinued daily throughout the week, in depths varying from to 
20 fathoms. The atmosplu'rie, surface, and bottom temperatures 
were taken at each sounding, the m<iximum and minimum 
results being as follows : — 

Atmospheric temperature. Maximum 66° Minimum 64° 

Surface „ „ „ 61° „ 58 J° 

Bottom „ ,, 60^° „ 58° 

The avcT.iges were : ntmo‘<pheric, 66|°, surface, 59J°, bottom, 
58*1°. A Miller-Casellar thermometer was usi d. On the whole the 
results of the dredging were wry satisfactory. A bout thirty hauls 
of the dredge were made, and specimens of many of the marine 
invertebrate animals in the neighbourhood secured. The tangles 
attached to the bag of the dredge sometimes c.ime up literally 
swarming with echinoderms. By far the most noteworthy 
capture was Comatida rosacea, the feather-star, two individuals 
of wdiich w'cre taken in the larval pedunciilato condition attached 
near the base of a frond of Lam maria, which was torn off by 
the dredge. The specimens measured about one-third of an 
inch in length. Bive young Comatulpe in a free condition, the 
largest about an inch across, were also taken. The members of 
the Society had the unusually rare opportunity of seeing under 
the micro'^cope the }mung feather-stars in the linng state. They 
were but little thicker than sewing-silk, of graceful, erect, lily- 
like form, and very lively, bending and waving on the peduncle ; 
the arms vigorously contracting in an inward direction. The 
members had the opportunity of examining under the microscope 
the pedicellariae of the star-fishes and sea-urchins, and the whip 
and bird’ 6-head processes of certain of the polyzoa ; also the 
structure of Botryllus and other tunicates, the larval forms of 
Crustacea, &c. In the course of the week yavy enjoyable ex- 
cursions w'cre made by some of the members down the River 
Dart to Berry-Pomeroy Castle, Lustleigh, Becky Palls, Moreton 
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Hampstead, Chagford, Exeter, Torquay, &c. The members of 
the Society who remained in Deronshire after the marine excur- 
sion were escorted through the famous cavern by W. Pengelly, 
F.B.S., who courteously explained to them the mode of con- 
ducting the explorations, the contents of the flora, and their 
relation to geological time. Mr. Pengelly also showed them at 
his own house the collection of bones, teeth, &c., of man, and 
the extinct bear, liyseua, dog, and other animals, and the flint 
implements of earlier and later manufacture found therewith in 
the cavern. — Abridged from Isaturc, 

Xn^ FLORA OF SPITZBEROKN. 

Of the Diana, screw steamer, in which Mr. B. L. Smith left 
Dundee in May last on a voyage of discovcTy to the Polar Seas, 
by the Spitzhergen route, the Dff iVy sums up the result: — 
“ A succe«!sion of gales was experienced — the weather on almost 
all occasions when tlu' ship was in the open sea l)eing such that, 
although she was provided with complete ap})aratus for sounding, 
deep-sea temperatures, ^c., not nearly what was intended has 
been accomplished. Owing to the unfavourable nature of the 
ice, little in the way of exploration lias been possible. The 
time had, however, been very fully occupied in dredging, trawd- 
ing, photographing, surveying, and making as complete and 
perfect collections as eircumsUinccs permitted of the Flora of 
Spitzbergon. Spocimiuis of riire birds have been secured, and 
collections made, probably the first of any value. The collections 
of marine plants and animals are likely to prove especially in- 
teresting; and it has been <li««covere<l, among other things, that 
some i)arts of those seas hitherto report e«l as almost destitute of 
fish abound in cod of excellent quality. In the w^ay of geology 
everything possible W’as done in the part^ unexplored by the 
Swedes, and numerous specimens of fossils liavo been brought 
back from tlie hitherto unvisited })arts of the coast of the north- 
east land. From the appearance of open water seen in this 
expedition bt*yond Cape* idate*!!, ami also reported by the Swedes 
as existing — ascertained during their sleigh journey — it seems 
to be by no means certain that the route farther northwards 
which the Diana on leaving England hoped to roach does not 
exist, and the question still rein.ains open, were it possible to 
reach this early in the season, whether a means of reaching a 
higher latitude to the north-east of St)itzbergen is not available. 
Mr. Smith has ascertained that the North Cape is situated on 
an isl.'ind sc'paratwl by a sound from the main land, and to this 
extent a knotty point has been determined. The expedition 
never got beyond 81°, while Mr. Smith in his expedition of 1871 
got to 81*24°. He states that the Diana behaved admirably, 
but he did not realise his anticipations which would be achieved 
by the substitution of steam for s/iiling power.” 
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CAYB-HUNTING. 

Mr. Botd Dawkins’ new work on Cave-hunting has added 
much to our knowledge of ancient man. It will comprise the 
physical history of caves and their relation to the general phy- 
sical geography of the district, as well as the history of their 
contents ; and will treat of the men who have inhabited the 
caves of France, Spain, and Britain, during the historic, pre- 
historic, and pleistocene ages. 


THE NEW PACTOLES. 

Messrs. Edwin Fox and Bousfield have sold in four lots 
one quarter of a King’s Share in the New River Company for the 
sum of 12,240/., the income for tlio last year having been on 
this quarter feliare 448/. The rise in value in tliis property has 
been very marked. In 1858 a share sold in the open market at 
the rate of 19,000/. Twelve years after the auctioneers above- 
named sold a share in lots at 38,000/., and the result of this 
last sale shows the price of a share to be now nearly 49,000/. — 
Pall Mall Gazette, 


A NEW MAP OF THE UNITED STATES. 

By direction of Commissioner Drummontl, acting under a 
law passed last session, a New Map of the United States and 
Territories has been ])repared in the General Land Office, showing 
the extent of public survey, Indian and military resenmtions. 
railroads and canals, all land grants, important features of 
topography, and many other details compihd, from official sur- 
veys and other authentic sources, up to August 15 of the current 
year. This map corrects the numerous errors of all previous 
maps, and embodies a large number of results of the latest 
scientific research and exploration. Owing to the smallness of 
the appropnalion available for its preparation, only a few copies 
of the map can now be printed, Imt it is expected that Congress 
will provide means for its wide distribution. 

VOLCANOES IN ICELAND. 

The past winter was very mild in the southern portion of 
Iceland, but quite severe in the northern. In the middle of 
January an eruption of the A'olcanoesin the great A'okul Moun- 
tains, in the south-east corner of the island, took jdace, w’hich 
continued with unusual violence for about a week, and then 
suddenly ceased. Since then no fire has been noticed. Large 
quantities of ashes have fallen on diflferent localities, but it is 
believed that the deep bed of snow protected the pasture lands 
from destruction. Volcanic eruptions tcck place at the same 
time in Chili. — Nature, 
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COMFBBSSBB PBAT. 

Hitherto all attempts to produce peat fuel fit for general 
use, on a commercially remunerative scale, have failed, one 
great obstacle ha^^ng been the water which the native peat con- 
tains, and to get ri«.l of which has, in some instiinces, required an 
expenditure of fuel which neutralized any advantage that might 
otherwise have been obtained. But although the various 
attempts to utilize peat have been attended with failure, they 
have at least di*monstrated progress, and have been sufficiently 
successful to encourage some to take np the question at the 
point where others have broken down. Among those who have 
devoted some years of time and much attention to the practical 
solution (jf the problem is the firm of Clayton, Sons, and 
Howlett, of the Atlas Works, Harrow-rosid, who have seemingly 
pi'rfected the mechaniail means of producing condensed peat 
fuel on a commercial scale, and at a minimum and remunerative 
cost. The apparatus for this purpose is fitted up at Messrs. 
Clayton's works, and has been visited by the Duke of Sutherland 
and a select party of gentlemen interested in the conversion of 
waste peat bogs into profitable find. The first part of the 
process consists in ex})ressing as much of the free water as pos- 
sible from the ])eat, and this is effected l)y mefius of squeezing 
trucks, which arc run on a tramway from the bog to the 
machinery. The peat is filled into the truck, which is an iron 
cylinder having doors at the top and a piston within, actuated 
by a screw worked from a handle at the side*. The truck having 
been filled with r<iw peat, fastened down and started, an attend- 
ant turns the handle on the way to the machine shed, and thus 
expels the free water, which issues from apertures in the cy- 
linder. The process of manufiicture is conducted in a machine 
which consists of a vertic<il cylinder about 2ft. in diameter, in 
which works a central shaft, armed with cutters, and in which 
the fibrous peat is first broken up. Arrived at the bottom of 
this cylinder, the peal is conducted by an elbow into a horizon- 
tal cylinder of the same diameter as the first, and in which re- 
volves a sliaft fitted with a set of blades or cutters, arranged 
round the shaft in tlje form of a screw, and working in between 
a series of ste(‘l knives fixed along the bottom of the cylinder. 
By these means, the peat is reduced to a state of fine pulp, and 
is finally conijiresscd by the aid of a screw, and (hdiverod 
through the discharging end of the machine, whence it issues in 
three streams, each inches wide by 2 A inches deep. As the 
streams issue from the apparatus they are delivered on to trays 
in lengths of about 3fb., the stream being cut off by a wire cutter 
when a sufficient length has been received. Another tray is 
ready to receive the issuing peat, and the process is thus mjiin- 
tained continuously. The trays of peat are run forward to a 
wire cutting-frame, which is brought down upon the peat, and 
divides each of the three lengths into six pieces, each 5 inches 
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long by inches wide and 2| inches deep. The trays of 
briquettes thus formed are then removed to the drying sheds, 
where they are placed in racks and air-dried, this final process 
occup 3 dng about eighteen days, at the end of which time the peat 
is ready for the market. The briquettes when dry measure 
3 inches l)y 2 inches by 1 inch, a considerable shrinkage being 
caused ])y the drying. The peat used in the above trials was 
brought from Huddersfield, and was chiefly top peat of a very 
fibrous nature. Tlie resulting yield, however, was perfectly 
homogeneous, and very satisfactory as r(‘gards quality. As the 
quantity of peat fed to the machine was not weighed, and as 
time could not be taken properly — the working being purposely 
intermittent for the benefit of those present — no data w^ere then 
arrived at as to the capacity of the apparatus. From previous 
trials, however, which w(*re carefully conducto<l in the presence 
of scientific gentlemen, it appears that the apparatus will turn 
out 75 tons of moulded peat in 10 hours. These 75 tons, it has 
been pfoved, will yield about 15 tons of dried peat, of an 
average density of 1-25; these figures, however, are variable, 
and are dependent mainly upon the condition of the bog and the 
depth from which the peat has been taken. As regards cost of 
production, that is placed by Messrs. Cdayton at 5s. per ton, in- 
clusive of an eight-horse power engine to drive the machine and 
all manual lalK)ur. The result of the manufacture, then, is a 
fuel of about the same density and specific grsivity as coal, and 
which, as far as it has yet been proved, answers equally well as 
a fuel either for domestic purposes or for generating steam. — 
Abridged from the 2'imes. 
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HONOURS TO ASTRONOMY. 

The French Academy have elected ]Mr. Huggins, F.R.S., and 
Professor Simon Newcoiuh, of America, corrt‘spondents in the 
Section of A'^trononiy. Professor Newcomh has heen awarded 
this year's Gold Medal of the Royal Astronomical Society for 
his tables of Ne])tune; and Mr. Huggins, who is w'ell-knowii 
for his discoveries as to the physical constitution of the stars 
anil nebula*, has also recently been ap}H)inted by the Emperor 
of Brazil a Commander of the Order of the Rose. 


THE SHAPE or THE SUN. 

In 1809 Liudeiiau found, in reducing certain observations 
of the sun. that thtre wiTi* differences in the observed diameters, 
which he thought could not be explained by errors of observ’a- 
tion, as they seemed to be of a periodic nature ; and he suggested 
the hypotliesis that the sun uas not quite sjdierical in shape, 
but spheroidal, and rotating about its major axis. Rc'cently 
Father Secchi, of Rome, unaware of Lindenau’s investigation, 
conjectureil tliat tlie effect of the active forces in the sun may 
produce changes of ^olume in the masses of luminous gas that 
surround it, Avliich would be, jierhajjs, perceptible in accurate 
observations of the sun's diamettr. He accordingly had regular 
observations made from June 187F at the Observatory of tho 
Collegio Romano, and. at his instance, similar observations 
were also made at Palermo. These F.ither Steehi discussed, 
and it seemed to him that the two series agreiMl well together, 
and that the differences observed wire too ngular and too great 
to admit of b(*ing attributed to errors of obsirvation. He also 
found that the greater dianiit»*r was observed at those times at 
which the number of spots ami protuberances was less. It thus 
appeared that the action of solar forces actually did change the 
visible diameter of the sun : but Dr. Auwers has carefully re- 
discussed Father Secchi’s observations, and arrived at an opposite 
conclusion. He objects to the alleginl agremneut between the 
Rome and PaliTmo observations; and though admitting that 
both series assign a principal minimum in April 1872, ho con- 
siders that the general agreement is scarcely more marked than 
the contrary. A careful comparison also between numerous 
obseryations of Bessel and Struve with the solar spot periods 
does not show any connection. On the whole, therefore, Hr. 
Auwers considers that it cannot be said that any changes in the 
sun’s diameter, duo to agencies upon it, have yet been detected 
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by the telescope. His paper appears in the Monatshericht of the 
Berlin Academy for May, and an abstract of it was communi- 
cated to the Koyal Astronomical Society at their November 
meeting . — The Acad&tny. 


TEMPERATURE OF THE SUN. 

Mr. Dewar, of Edinburgh, has lately been doing some valu- 
able work, with a view to dc'termining the temperature of the 
sun, and also to, determining the probable fusing and boiling 
point of the, as yet, infusible element carbon. The paper read 
by him, although upon neither of these subjects, was somewhat 
allied to them, and has receiA’ed Mr. Dewar’s attention during 
their investigation. A supposition of an ingenious nature had 
beeu formed, that high temperatures might be measured by 
observing and registering the length of the spectrum obtained 
at any particular point, as it is well known that at a compara- 
tively low temperature light of low refrangibility is only 
omitted, and that the more refrangible rays come into view as 
the temperature rises. This idea seemed exceedingly well 
founded, and doubtless would have proved valuable, but that 
Mr. Dewar finds the human eye is sometimes more and some- 
times less sensitive to light of a particular refrangibility, thus 
precluding it from imikiiig trustworthy observ’ations ; and, 
further, the advance in the length of the spectrum is not sharp 
enough for accurate registering. How'ever, the grant made by 
the Association for the carrj’ing out of these researclibs cannot 
be said to have been of no avail, as Mr. Dewar appropriated it 
to another investigation, viz. that of estimating the increase in 
the light of the spectrum as the temperature rises ; and in this 
direction following out Bccquerel’s idea, he has arrived at the 
conclnsion that, above a temperature of 1,000®, the heat in- 
creases as the square of the light. 

No one is entitled to more consideration than Mr. Norman 
Lockyer when speaking upon matters connected with the 
physical char/icter of the sun ; aiul as tht‘ chemistry of the sun 
must be intimately associated with its present physical condi- 
tion, any hypothesis coming from him is w'orthy of a chemist’s 
investigation. Mr. Lockyer’s belief is that the sun and stars 
present to us different stages and degrees of celestial dissocia- 
tion ; that in some of the hotter stars this dissociation is com- 
plete, matter existing in its true atomatic state, lie believes 
that at the temperature of the star Sirius, for exam])le, many 
of the botlies which we here recognize as elements — many of 
them metiils — are decomposed, and that no metalloid or com- 
pound exists. A class of stars not so hot as Sirius, in which 
our sun may be included, although having probably no com- 
pounds existing, yet nevertheless have matter in a more 
complex state, and possess a less quantity of free hydrogen. 
This class forms the largest class. There is, however, a third 
division consisting of stars of a lower temperature, such as the 
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red stars, in which the temporntnro is sufficiently low to allow 
of higher combinations existing. Mr. Lockyer draws these 
conclusions from the observation of the spectra of the stars, 
these spectra gradually increasing in complexity from stars such 
as Sirius upward; and they also afford internal evidence that 
the bodies emitting the light are also more complex. Views 
such as these have been already expri'Ssed by some chemists, 
who have made the primeval earth their especial study; and 
there seems to b(' no impo'^sibility or great difficulty in receiving 
the conception which Mr. Lockyer has now introduced, founded 
as it is upon physical evidence. — Athenmim, 


ON THE MOON. 

The Spretaior thinks that our Moon presents a strange 
problem for our investigation. It is gratifying to us terrestrials 
to regard her as a mere satellite of the earth, but in reality she 
deserves rather to be regarded as a companion planet. She 
follows a path round the sun which so nearly resembles that 
pursued by the earth, in shape as well as in extent, that if the 
two paths were traced down on a quarto sheet it would not be 
easy to distinguish one from tin* other. Our earth is simply 
the largest, while the moon is the smallest of that inner family 
of worlds over which the sun bears sp(‘cial sway, nor does 
Mercury exceeil the moon to so great a degree in mass and in 
volume as th^ earth or Venus exceeds M(‘rcury. Yet the moon, 
with her surface of fourteen million stpiare miles, seems to be 
beyond a doubt a mere desert waste, without air or water, 
exposed to alternation.s of h(‘at and cold which no living creature 
we are acquainted with could endure ; and notwithstanding her 
position as an important member of the solar system, as well as 
the undoubted fact that in her motions she obeys the sun in 
preference to the earth, she has nevertheless been so far coerce 
}»y the earth’s influence as to be com])elled to turn always the 
same face towards her larger companion orb, so that not a ray 
from the earth ever falls upon fully five millions of square miles 
of the farther lunar hemisphere. A waste of matter here, we 
might say, and a waste of all the energy which is represented by 
the moon’s motions, did we not remember that we can see but a 
little way into the plan of creation, and that what apjiears to us 
waste may in reality be an essential and important part of the 
great scheme of Nature. 

The influence exercised by the moon on meteorological phe- 
nomena has boon the subject of a communication to the Actulemy 
of Sciences at Paris, by M. Marchaud. From examining the 
distributions of storms between the years 1786 and 1872 he 
supposes that he detects some relation between the appearance 
of storms and the age of the moon, and he attempts to show by 
tiibles that the moon has an appreciable influence on the tempe- 
rature and pressure of the air, on the state of the sky and the 
distribution of rain. 
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THE APPROACmNG TBAN8IT OF VENUS. 

On November 14 Sir George B. Airy explained to the Royal 
Astronomical Society the general state of the preparations for 
the transit of Venus. First, as to the selection of stations. He 
had originally selected five obscrving-stations, and in making 
his choice he had endeavoured to keep in mind what other 
Governments were likely to do. He had been induced to re- 
commend another station in Northern India for the purpose of 
taking a series of pliotographic observ'ations to be used in con- 
junction with the photographic records to be obtained at the 
southern stations. As tli(‘ French would not support the station 
which lie liad selected in the Sandwich Islands, by an expedition 
to the Marquesas Islands, bo had found it necessary to recom- 
mend lo our own Government that there should lie two subsidiary 
observing stations in the Handwich Islands. The station which 
had originally been chosen was Honolooloo, at about the middle 
of the islands; the new stations were to be Ha-wai-i to the east 
and an island at the western extremity of the group. The three 
stations would thus be distributed over a distance of some 300 
miles — a fact which would greatly add to their chances of fine 
weather. He had also been considering the propriety of estab- 
lishing stations at Christmas Island, at Hurd Island, and in 
Whisky Bay, but at present they knew little of the chances of 
anchorage or fine weather at these places. The ChdUnger was, 
however, about to visit and survey them. It would then proceed 
to Australia, whence the results of their investigation would no 
doubt be telegraphed to J^nghind. As to the selection of stations 
in the extreme south, the Admiralty would have nothing to do 
with any station where there was no anchorage, and where there 
were no human beings. Any station which laboured under both 
disqualifications must undoubtedly bo rejwtod as unsuitable. 
He felt himself borne out in this determination by the fact that 
other nations had ado])ted the same })ractical view in their 
selection of stations. The Astronomer-Royal then enumerated 
and pointed out upon a globe the stations which had been 
selected : 8 American, 5 French, 4 German, 19 Russian, and 8 
English, besides the private enterprise of Lord Lindsay. He 
then proceeded to give a description of the now well-known 
“ black drop,” which was sometimes described as being so large 
as to make Venus appear “pear-shaped;” at other times the 
illegitimate connection between Venus and the limb consisted 
only of a narrow black straj) or band. The Astronomer-Royal 
had had a working model prepared at Greenwich with a black 
disc moved by clock-work. Tlie black ligament, or drop, came 
out as a very marked feature of the contact with the artificial 
limb. And he hoped that Captain Tupman would be able, from 
a discussion of the observations of different observers with dif- 
ferent telescopes, to determine in what proportion the pheno- 
i4enon was due to the aperture of the telescope used, and to 
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what he might call the personal equation of the obsorrer. He 
then proceeded to explain how when Venus was upon the sun’s 
limb measures are to be made of the common chord of Venus 
and the limb, and how these measures are affected by the form- 
ation of a “ black drop” between the two images. — Lord Lindsay 
then showed some photographs of a model of Venus upon the 
limb, in which the “black drop” was photographed as a re- 
markable feature. lie pointed out that when the exposure was 
longest the “black drop” was most marked; and ho showed 
that its .siz(' might be greatly reduced by using a stop which only 
permitted the rays from tlie central parts of the lenses to reach 
the plate. Dr. De La Rue said it was quite wonderful to seo 
the amount of preparat ons which were going forward at 
Greenwich. It was not right to throw out such insinuations as 
Mr. Proctor had done about “ official obstructivenoss.” 


ITEWS rnOM THE STARS. 

The Popvlar Science lieview contains an article by Mr. 
Proctor entitled “ New.*' from the Stars/' in which he reviews 
certain .sjieculations of his regarding the distribution and motion 
of the stars in space, the accuracy of which recent spectroscopic 
ol)servation has confirmed. His view is that the stars are 
arranged in definite systems, the constituent memljers of which 
travel through space together. These systems are not conter- 
minous with tile constellations, which are often made up of stars 
not in the same ])lane at all, and not travelling in the same 
direction. Nearly four years ago Dr. Huggins showed that the 
bright star Siriu.s is travelling away from us at an enormous 
velocity ; and recently h(‘ lias ascertained that of the seven stars 
of Vrsa Major — tlie Septemtriones of tin* ancients— two are 
moving in one direction and the other five in the opposite 
direction. The five stars which have the similar motion are 
consequently regarded as one star-family. 


NEW LUNAR TARLES. 

At a meeting of t he Royal Astronomical Soci(‘ty, a most 
interesting communication has been read from the Astronomer- 
Royal, containing a project for a new set of lunar tables, and 
detailing a few steps which he had already made towards their 
formation. It is well known that the tables at present in use 
are those of Prof. Hansen, of Gotha, which were very much more 
accurate than those of his predecessors. Their author had suc- 
ceeded in discovering some equations ])reviously unknown, and 
was able, in forming his co-efficients, to avail himself of a great 
mass of Greenwich observations, especially those made in rt*cent 
years with the Altazimuth instrument, which furnished places 
of the moon at those parts of her orbit, near the conjunction, 
when it is not practicable to make observations on the meridian. 
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Altho^h, then, these tables are a great stop in advance, yet 
there is room for further improvement ; and the Astronomer- 
Royal thinks (in which we fully agree with him) that the form in 
which they are arranged is not well adapted for use, or likely to 
find permanent acceptance. The late M. Delaunay, of the Paris 
Observatory, had made further and important developments 
in the lunar theory, and was understood to be forming a fresh 
set of tables, when his premature decease eui short his labours 
before they were completed. In the new scheme just announced 
by Sir G. Airy, he proposes to base his operations upon the 
works of his predecessors, particularly of M. Delaunay, the 
greater part of whose theoretical work he will adopt ; but in 
the actual numerical labour of the formation of tables he hopes 
to arrange such ada])tations as will enable much of it to bo done 
by ordinary computers. 

The stupendous work effected by the Astronomer-Royal 
during his tenure of office in the complete reduction of the 
observations of his predecessors at Greenwich, from the date of 
the commencement of accurate observations with good instru- 
ments by Bradley in 17o0, together with their continuation by 
himself from 1836, and their extension, as already mentioned, 
by the use of the Altazimuth from 1847, to parts of the moon’s 
orbit at which she necessarily always escaped observation on the 
meridian, have furnishetl the materials for all the important 
improvements in the lunar theory nnide by recent investigators. 
We are sure, therefore, that the whole astronomical world will 
join us in cordially wishing him success in his scheme now an- 
nounced for himself making these great works of the fullest 
practical use by the formation of table*' which will supersede all 
others, and long continue to represent with accuracy the motions 
of our erratic satellite. — Athcn<pum, 


REMARKABLE STAR-SH0WP:R. 

The past year was distinguished by the occurrence of a most 
remarkable star-shower on the night of November 27 last, to 
the cxpt‘cted appearance of which astronomers were looking 
forward with especial attention from the imexplained absence of 
the double comet of Biela (to which it belongs) from its accus- 
tomed returns in the last three of its periodiccjl revolutions. The 
probability of the com{‘t’s p.*ith being marked by a meteoric 
stream into which the earth might plunge on or al)out Novem- 
ber 27 every year was already become a certfiinty, by the 
observation of such a meteoric stream on November 30. 1 867. 
On that night M. Zezioli, of Bergamo, observed a distinct 
star-shower, according to Schiaparelli, no doubt of whose be- 
longing to the missing comet could be entertained. Although 
the exact date of the shower could not be accurately foretold 
with certainty from the want of recent observations of the 
comet, yet every probability of its being seen was favourable 
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to its reappearance last year, and those who awaited it, as 
well as many unexpected watchers of meteor-sliowors, were 
surprised by the brilliant spectacle which it suddenly presented. 
At the first approach of darkness on the evening of Wednesday 
the 27 th of November last, the cloudy state of tlie sky un- 
fortunately deprived ol)ser\'crs in the south of England from 
witnessing the sight ; but in Scotland, and north of the Midland 
Counties of England, many uninterrupted views of it were ob- 
tained. On the European continent and in the Tnited States of 
America, as well as in the East Indies, at the Mauritius, and in 
Brazil, observers were equally fortunate in recording its appear- 
ance ; and few great star-showers have hitherto been more 
satisfactorily observed, or indeed more abumlantly described. In 
an astronomical point of view, the agreement of the time and 
other circumstances of its appearance* with the sup]ioseil path of 
the lost comet is so exact as to prove that the caleiilatihns made 
by astronomers of that comets orbit cannot be afiected by any 
errors of a large sensible amount, and a proof almost certain is 
thus obtained that the disappearance of tin* comet is owing to 
no unexplained disturbances of its path ; but that like some 
former comets, of variable brightness, it has not improbably faded 
for a time out of view, and that at a future time a reasonable 
expectation may be entertained of re-discovering it pursuing its 
original patli in rej>eated visits to the earth’s neighbourhood, 
and to the field of telescopic observation. — Nature. 


IlKMAKKAHLE MKTKOU. 

A VERT remarkable m<*teor passed over a part of Austria and 
Saxony on the evening of June 17, the observations of which 
have I'cen collected and diseiis.sed by IVofe.ssor Niessl, of Briinn, 
in Moravia. It left a long wliite streak along its apparent path 
in the sky. which r(‘mained visible for nearly half an hour. The 
meteor itself a]>peared to breakup, with an emi.ssion of sparks 
and a detonation audible at a eoiisiderable distance, about a 
quarter before nine -after sunset, therefore. The numerous 
obser\’atious made at Vienna, Briinn, Prague, Koniggratz (of 
battle celebrity), and other places, enablerl Professor Niessl to 
determine its real path during the time of visibility with some 
degree of accuracy, Th(» result was that it was, when first seen, 
vertically above a place a little to the south of Chrudim, in 
Bohemia, at a heiglit of about 3.) English mile.s, and, at its 
dissolution, nearly vertically above a village called Hernnhut, 
in Saxony, at the heiglit of about 18 mile.s. Particular inquiry 
was made at the latter place, but nothing was liearil of any 
fragments being found, only some non-scientific persons stated 
that the meteor appeared to have burst in a north-easterly 
direction. It would appear, however, from a newspapiT report, 
that before the final burst .some fragments fell at Proschwitz, 
near Reichenberg, were some pieces were found nearly of the 
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size of a fist, burning with a blue fiamo, and emitting a sulphu- 
reous smell ; the detonation there was loud, and compared to 
the firing of distant cannon. The general course of the meteor 
was from south-south-east to north-north-west ; and it was seen 
at different plae(‘s along a path occupying altogether an extent 
of about 80 miles. 


PERIODICAL COMETS. 

The Periodical Comets of Brorsen and Faye have been re- 
found by M. Stephan, at Marseilles. The former was detected 
by him on the night of September 1, the latter on that of 
Septemljcr 3, both at a}K)ut 4 o'clock (civil time) on the follow- 
ing mornings. Of Brorsen’s his descri])tion is that it “has the 
appeannico of an ovoid nelniIosit 3 % diffused, of an excessive 
faintness, with a trace of condensjition tow'ards the central part) 
the obser^^ation ver^' difficult.” Tliis bod}’ was first discovered 
by Brorsen, at Kiel, on February 26, 1846, and some interesting 
ol)servations of it were made at the last appearance in 1868. 
On tile present occasion it will be in perihelion about October 
10, but was nearest tlie Ejirtli (akmt 100.000.600 of miles) on 
the loth of this month (St‘})tember). Fayc^’s comet was first 
discovtTed by M. Faye, at Paris, on Novem])er 22, 1813, and 
has been seen at every return to perilielion since, in 1851, 1858, 
and 1866, Imt always very faint. M. Steplian descTibed it. when 
recently seen by him, as “ exeessivtdy faint, very small, but 
with a very distinct {hiC7i net) little nucleus, which renders the 
observation easy.” 


DANGER FROM LIGIITNINO. 

An American gentleman wdio has been figuring up the 
chanet'S of being struck by lighting arrives at tlie following re- 
assuring results. Taking the figures of the last census reports, 
we find that during the year 1870 then* were, in the whole 
country, 202 deatlis from lightning-stroke, l^et Avoinankind 
take notice that, out of these, 148 <le;iths were of males, and 
oidy 54 of females. The total number of deaths from jtll causes 
was nearly 600,000. There were 2.437 deaths from other 
causes to one death from lightning, and there were 190,883 
persons li^^ng to every one killed by this cause. It is somewhat 
singular that the lightning was decidedly more destructive with 
both males and females between the ages of 10 and 30 years 
than with any others; between 10 and 16 years is the most fatal 
time, but even then the number is very small. Much comfort 
for those .still inclined to be timorous is to bo found in going 
back further on the record. The dtMifhs by lightning in 1870 
were only 11 more than in 1860, while the population had in- 
creased more than 7,000,000, and the rate is declining, in spite 
of the hasty conclusions formed by reading the news of a day. 

p 
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In 1860 there were 48 deaths by lightning out of every 100,000 
deaths from all causes; in 1870 the rate was only 42. But 
now, while only 202 persons died from lightning-stroke in 1870, 
there were 397 doatlis from sunstroke, or noivrly twice as many. 
Yet the numl>er of persons who shudder when they see tlio sun 
rise would bear a very small ratio to those who shudder at the 
rising of the thunder cloud. The rate of deaths by sun-stroke 
has declined during the decade from 91 to 81 in 100,000 deaths 
from all causes, ami, with the increase in care aiid information 
on the subject, is likely to decrease still more, but it will always 
probably be largely in excess of the lightning-rate. It is also 
noticeable that there were 1,34.5 deaths by suicide, while there 
were only 202 deaths by lightning — in other words, an in- 
dividual is six times as likely to kill himself as lightning is to 
kill him . — London Medical liecord. 


riOHTNINO-RODS. 

The Journal of the Franklin Institufe has published a series 
of articles by Mr. John M. Mott on Lightning. The writer 
comes to the following among olh(‘r concluMons : — “ Lightning- 
rods. as usually erected, do not afford much protection.” “The 
conducting power of Lightning-rods is proportional to their 
solid contents, find not to their surface.s.” “Insulators are of 
no use in any case.” “ The rod must be attached directly to 
the building, the closer the bitter.” “Sharp points for the 
upper terminations of rods are necessary; rods are of but little 
value without them.” 

ST. Paul’s and the LiaHTNiNO, 

Althoxtoh much had been done to protect St. Paul’s 
Cathedral, recent examination showed that it was in a very 
dangerous condition. Upon the report of Mr. John FaulkniT, 
Associate of Telegraph Engineers, of Manchester, the authorities 
commissioninl him to prejiare a plan for the fitting of the 
cathedral with an efficient systmn of conductors. The plan 
submitted was H])prove<l, and the fitting is now complett*d. In 
mefcillic connexion with cross ami ball, and scrolls, are eight 
copper conductors, each being a half-inch strand of copper wires. 
The octagonal strand has been adopted ns giving most metal 
in the least space. These eight conductors then pass to the 
metallic railing of the Golden Gallery, with which they are 
in metallic connexion. Thence they are carried down to the 
dome, to the metallic surface of which they are again con- 
nected at several portions of their length; then down thf 
rainfalls, over the leaden roofs of the aisles, in the angle* 
formed by the aisles themselves; again down the rainfalls tc 
the sewers. Further, the choir and nave roofs are connectei 
^ — i-Lov hv a saddle or conductor stretching over them both 
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and joined to the conductors proceeding from the summit of the 
west towers. Even this, it is said, did not satisfy Mr. Faulkner, 
who tested, sheet by sheet, the electrical condition of the leads, 
connecting the worse insulated sheets by copper bands to the 
better conducting surfaces. Thus the dome, aisle-roofs, and 
ball and cross, and the two west towers, form one immense 
metallic conductor, and the danger arising from interior gjis- 
piping is removed ; for it is proved that electricity accumulates 
upon the surface only of botlies. In the sewers, which always 
afford a moist earth connexion, the copper strands are riveted 
to copper plates, and these again are pegged into the earth. By 
this means as good an earth connt'xion is obt^iined at the top 
of the cross, at tho very summit of the cath(*dral, as is found in 
the s(‘wers at its base. The misfortune is, that if another 
electrician Were sent to-morrow to report on the condition of the 
catliedral. he would, doubtless, show that it was full of weak 
points. However, we must trust to ]\Ir. Faulkner, who seems 
to have gone into the subject very carefully. — Builder. 


WIND-INDICATORS. 

In a communication to the Acad/miie des Sciences. M. Tany 
objects to vanes as inclicatox’s of the vind, since they indicate a 
direction wli(*n there is no \\ind, and they do not indicate the 
force or vehnuty of the vind. He utmld substitute a little flag 
suspended by a cord from a metallic ring pulleyed on a vertical 
rod. 


NORTH ATLANTIC HCRRICANK. 

A PAPER has been rend to the Meteorological Society, ** On 
the North Atlantic Hurricane of August 20 to 24, 1873, which 
did much damage at Halifix. Nova Scotia, and elsewhere,” by 
Capt. H. Tonybee. The author alluded to various data which 
had come into the Meti'orologicul Office respecting this gale, 
especially to a chart of its track, and important remarks from 
Mr. J. R Macfarlane. Tliis data proved that it was a hmri- 
cane, and its route was traced from a position to the south-east 
of Bermuda to Halifax, showing its probable track for four days. 
The author then went on to say that if the circular theory for 
hurricanes were correct, little more could bo done, though it 
would bo very interesting to trace so hard a gale from its form- 
ation to its breaking up. But he said if Mr. Meldrum’s “ Notes 
on tho Form of Cyclones in the Southern Indian Ocean” were 
correct, then it was incumbent on the meteorologists of the 
northern hemisphere to institute a similar inquiry, as the form of 
cyclones in tho southern hemisphere worked out from facts by 
Mr. Meldrum made it necessary to modify the rules in use 
amongst seamen for avoiding their centres. An enlarged copy 
of Meldrum’s diagram (reversed, to adopt it to the northern 
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hemisphere) was exhibited. The paper concluded with a sug- 
gestion that the August gale of 1873 would afford the means 
for inquiry into tlie shape of the northern hemisphere cyclones, 
and that data for that month should be collect e<i from all parts 
of the North Atlantic, and worked up into daily synoptic charts, 
which siurgestion the author hojH*d W'ould be carried out either 
by America or England. — Athenmim. 


CYCLONES. 

A COMMUNICATION lias been made to the “ Academia dei 
Lineei” of Koine, by M. Tarry, giving the results of his 
personal experience an<l investigations into the coniu'Ctioii 
between the cyclonic storms and the showers of sand that fre- 
quently vi'-it Southern Europe. M. Tarry, after travelling as 
Secretary to the French Meteorological Scviety into Northern 
Africa and the Desert f)f Sahara ami having consnltetl the files 
of the Daiti/ Weather lUiUdia of the Pari'' ( tbM'fvatory, believes 
himself to liave e‘'tabli'^he<l the fact that whenever a cyclone 
passes southward from Europe over the ]\Iediterram‘an Sea into 
Africa (as some few of them do every season), it then returns 
northwarvl or northwestward, and transports the sand which in 
the desert formed a sand-storm to the soutlnTii coasts of Europe 
as a sand-shower of greater or less duration. 


METKOUOLOOY OF INDIA, 

For some years past meteorological observations have been 
regularly made at many jdaces throughout the length and 
breadth of India, chiefly )»y native observers, under the direction 
of the hxtal luiropean authority, usually the surgeon, and these 
ob.sen'ations have been ]uiblish<‘d, and distributed to many parts 
of the world. Meteorologists have* maeie use of tliem in their 
discussions about the climate of India, ami in their general 
theories of th(5 weathtT. What will they say when they liear 
that the observations are worthless? Vet such is the fact: a 
recent <liscovery having <lenionstrated that in Kengal (and in 
an adjoining Presidency) the native ob.servers, loving ease better 
than duty, had for years been in the practiee of sending in false 
returns. In some instances the figures of one y(*ar were 
delil)erately re-copieil and hamletl in as the register for suc- 
ceeding years. Consequently the long serii's of observations will 
have to be carefully expurgated before they can be turned to 
profit in metoorologiciil science. — Athcnceum. 

MAURITIUS OBSERVATORY. 

In the Report of the Council for the year, presented by 
Capt. Douglas Galton, it was stated that in accordance with a 
resolution passed at Brighton last year, the Council urged upon 
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the Colonial Office the expediency of affording such pecuniary 
aid to the Mauritius Obsm^atoiy as would enable the director to 
continue his observations on the periodicity of the cyclones. An 
intimation has been received from the Government that an in- 
quiry into the condition, size, and cost of the establishment of 
the 01>servatory is now being conducted by a special Commis- 
sioner from England, pending which inquiry no increase of 
expenditure upon the Observatory can be sanctioned; but that 
when the results of the inquiry should be made known, the 
Secretary h)r tlie Colonies will direct the attention of the 
Governor to the subject. The Council have not deemed it 
neccssiry to take any action on the resolution passed at 
Brighton in rdirimce to the Botanical Establishment at Kew. 
A third resolution ])assed at Brighton ri'lated to the observation 
in India of the Transit of Venus in 1874. The result of com- 
munications vith the India Office on the continuation of solar 
obser\ations in India is that a jdioto-heliograph and other 
instruments are in course of prep.iration lor tliese objects. The 
Council were remind(‘d that there are in the three Provinces of 
India Government officers engaged from time to time in record- 
ing observations of this nature. A Committee was appointed at 
Exeter, in 1861), on the la\is regulating the flow and action of 
water holding .solid matter in .suspmi^-ion, and the Indian 
Government have offered 2,000/. to enable experiments to be 
canned on. — Ibid, 

THE NEW YORK OIISERVATORY. 

The Eeport of the Director of the New York Meteorologica.1 
Observ.it ory is before us. Th<* points considered in this Rejwrt 
are: 1. Has the summer tempi rature of the Atlantic States 
undergone any miKlificat ion ? — The general conclusions are, that 
there has been no chang(\ 2. What is the direction in which 
atmospheric fluctuation.'* cross the United fc^tates? — The general 
conclusions are, that atmospheric disturbances cro.ss the United 
States ill a direction towards the east, the cold wave from about 
W.N.W. to E S.E., and the warm wave from W.S.W^. to E.N.E. 
3. lb it possible to trace the passage of American storms acro&.s 
the Atlantic and predict the time of their arrival on the 
European co.ist ? — The answer is, Yes; out of eighty-six atmos- 
pheric disturbances ex}>ectcd to cross the Atlantic, only three 
seemed to have failed. These results are of considerable interest 
and inqiortance. 


THE METEOROLOGICAL SOCIETY. 

The Annual General Meeting of the Meteorological Society 
was held at 25 Great Qeorge Street, Dr. R. J. Mann, president, 
in the chair. The date of the annual meeting having been 
altered in June last to January, the Report of the Council was 
shorter than usual. The earlier portion of the Report dealt 
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principally with the various alterations made at the Society’s 
library at 30 Groat George Street, and with the efforts which 
the Council have been making to render the operations of the 
Society more extended and rest upon a broader basis than 
heretofore. The Council took advantage of the presence of 
their foreign secretary, Mr. Scott, as one of tlie delegates from 
this country at the Meteorological Congre9.s at Vienna, to re- 
quest him to represent the Society. The Cougrt'ss was duly 
held from the 1st to the 16tli of September, when Mr. Scott 
presented a KefK:)rt on the replie‘' received in answer to a series 
of questions which the Council isssued t») the Fellows on scA'eral 
important point.s in connection witli the lioiirs of observation, 
instruments, &c., and m I nch has l>een ])rinted in the Report of 
the Congress. The Report conclutled by stating that the Council 
have to mark with some measure of satisfaction the maintenance 
of the numbers of the Society during a someuhat critical and 
transitional period in its history ; wlien changes of <let.iil have 
been entered ujTon with a view to increased energy of action, 
ami when the beneficial results of the alterations have not yet 
had time to be practic<dly felt. 

The President then deliveriMl his address. After alluding to 
the loss which the *S(K*ietv ha<l recently sustained in the death of 
Mr. BearduHifro, and marking the place that genth'inan hfid filled 
as President at the transition era of the Society’s history, the 
President drew attention to a misconception that is largely en- 
tertained of the priin<iry aims of im teoro logical science, and 
pointed out that, desirable as a coinpreIienHi\e and reliablo 
theory is, the immedi.de object of observnitioual work i.s none 
the le.ss certainly the determimition of climate in different re- 
gion.s of the earth, and the investigation of the nu-tluMl by which 
the action of the gr<*at natural fijrcesthat determine temperature, 
direction and force of wind, arul rainfall, is influenceil by physical 
comlitions. The argument was sup|)orted by evidence of the 
valuable practical results that are secured in the.se particulars 
by tbo lalx)urs of meteorologists. 

The address then proceeded to note briefly the chi«*f landmarks 
that had mark(M the yearly progress of meteorological science 
since the period of Mr. B<Mrdinor<‘’s presidency, when the Sijciety, 
in its remodelled form, liad just reached the half-way stage of 
its history. From this review it appi'an^l that the photographic 
methotl of record lias been largely extended, that the discussion 
of the Greenwich obsiTvations from 1818 to 1868 is being 
steadily pursued; tliat the influence of meteorological conditions 
upon the public health is carefully investigated in the metro- 
politan district; that telegraphic intercommunication of meteoro- 
logical aspects is now regularly made throughout the United 
States of America, ami frrim the Meteorological Office in London 
through England, and through France to the shores of the 
North Sea and Baltic in one direction, and to Corunna in the 
other; and that storm warnings are displayed, and fishermen’s 
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barometers maintained, at 129 coast stations. The methodical 
investigation of the connection of sun-spot periods with atmos- 
pheric phenomena, such as rainfall, aurora, magnetic storms, 
and earth currents, was also alluded to. Among other topics of 
special interest connected with the recent progress of meteorolo- 
gical science, the President dwelt, with especial favour, upon the 
discovery and establishment of Buys Ballot’s Law, and Mr. F. 
Stevenson’s Barometric Gradient ; the extension of the influence 
which indicates this law to tlie groat vertical circulation of the 
oceans, traced out by i)r. Carpenter and Professor Wyville 
Thomson, the marine charts, and especially the mapping out of 
the raid- Atlantic area; of the Loldrum calms Ijy Captain 
Touybee ; Mr. Meldrum’s Mauritius investigations of the move- 
ments of cyclones of the Indian Ocean, the daily weather-charts 
of the Meteorological Office ; Mr. Symons’s examination of the 
rainfall of the British Islands, with a volunteer stjiff of nearly 
1,700 observers systematically distributed; Mr. Draper’s de- 
ductions as to the invariability of the climate of the United 
States, and to the orderly progress of storms across the entire 
breadth of the Atlantic ; the establishment and work of Inter- 
national Meteorological Confluences, and the barometric com- 
pensation of clock rates for altering pressures and resistances of 
the atmosphere. 

RADIATION OP HEAT FROM THE MOON. 

At the Royal Institution, in a discourse read by the Earl of 
Rosse, h’.R.S., it Wius stited that during the course of the year 
1868 an arrangement was prepared for measuring the Heat in 
the image of the Moon, formed by the mirror of the 3-foot re- 
flector at Parsonstown. For the purpose of further concentrat- 
ing tlie heat of this image of 2*9 inches mean diameter on to the 
face of a thermopile ^rd of an inch diameter, a concave mirror 
of 3^ inches diameter and 3 inches focal length was employed. 
To secure greater steadiness of the needle than was otherwise 
obtainable, a second similar concave mirrtm and thermopile were 
placed liy the side of the first, the similar poles of the thermopiles 
being connected with each other, and the others with the ter- 
minals of the galvanometer. Thus, the deviations due to the 
Moon’s heating eflfeet -were proportional to the sum of tlie effects 
due to each pile separately, and those arising from disturbing 
causes, acting on the two jiiles, to the difference of the effects 
due to each pile. To secure still greater steadiness of the needle, 
the two piles of four pairs each, which, having been made at 
different times by Messrs. Elliott, not of equal power, were re- 
placed by two more equal therraopairs constructed on the spot. 
The apparatus was enclosed on all sides, except on that towards 
the mirror of the telescope, with a box of tin and glass, and the 
lattice-tube was covered with a cloth to keep draughts of air 
from the piles. Two covered wires led from the thermopiles to 
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the galvanometeT in the observatory, and the heating effect was 
determined by directing the telescope so that the Moon’s image 
fell alternately, for the spice of one minute, on each of the two 
small concave mirrors. 

The observations made during the seasons 1868-9 and 1869- 
7C, were found to follow pretty well Ljinibort’s law for the 
variation of liffht with phase. It was found also that a piece of 
glass w'hieh trjinsmitted 80 per cent, of the Sun’s rays suffered 
only about 10 per cent, of the Moon’s rays to pass tlirough; 
thus a large amount of absorption before radiation from the 
Moon’s surface w.is shown to take ]>laee ♦ 

In tlu‘ earlier expt'riments uo attention had been paid to the 
correction to be a]>pliKl for absorptiou of heat by the Karth’s 
atmosphere ; but, as the a]>paratus wa^ gradually iiuprove<l, it 
became indispensable to determine the amount of this corre<*tion 
bef)re attem]»ting to appro.ieh more nearly to the law of variation 
of the M(K)n's heat with her phase.s than had been done in the 
earlier invest igati<)ii. 

By taking long series of readings for lunar heat througli the 
groate.st ranges of zenith distance available, a table evpn^ssing 
the law for decrease of iieat with incriMSe of zenith distance, 
closely follow'ing that deduciKl by Seidi-l for the corP(‘spondiiig 
decrease of the light of llie stars, M’as obtained. By the employ- 
ment of this table, the (let (‘rminat ions of the Moon's heat at 
various moments of the lunation w'ere rendered (*ompara]>le and 
available for laiiiig down a more accurate jihasc-curve ” than 
had been previously obtaiiu*d. This eurve was found to agree 
more nearly with Professor Zol bier’s law for tin* Moon's light, 
on the assumption that her surface acts as if it w.is grooved 
meridionally, the sides of the grcxives being inclined at the 
uniform angle of .32'’ to the surface, than with Lambert’s law 
for a perfectly smooth sph(‘ricnl surface. 

The di‘'tribution of light on two white globes, constructed in 
accordance with Dimbert’s and Zollner’s hy])otheses, on which a 
beam from the electric light was thrown, was shown to be very 
different in the two cases ; the hrightest spot on the former being 
at the centre, and on the latter at .32^ on each side from the centre 
at the time of Full Moon, and at other times on tJie former at 

* Assuming Wollaston's ostimato of S0(i,()00 : 1 to be the correct value 
of the proi)ortion l)et\veen sunliglit and that of Kull Moon, and the iierccn- 
tage of heat transmitted by gliw*. to be 10 ji't cent, frir the Moon’s ra.\s and 
80 pt^r cent, for the .Sun’s (the difference lieing dm* to ulworption lielore 
radiation from tlie Mooh’k surface), the corresponding ratio for solar and 
lunar heat deduced was 80,000: i. The later obsit rvationn on lunar heat 
would require some inodiftrations of thiK \aliie, but in the present uncer- 
tainty as to the value for the proportion between sunlight and moonlight 
for which 

Wollaston gives the value 801,072 

Bougucr 800,000 

Bond . 470,080 

ZuUner, Ist method 688,000 

„ 2nd „ 610,000 

further ezaxnlnatlon of the gueetion would appear unprofitable. 
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the bright limb, from •which it gradually decreases towards the 
terminator ; while on the latter there is a rapid decrease from 
the bright limb to a minimum about half-way to the terminator, 
after which it increases again, and then fades away on ai)proach- 
ing the terminator. 

On examining the phase-curve which hail been obtained, a 
certjiin want of symmetry on the two sides of Full Moon was 
perceived, which was ascribed to the unecjual distribution of 
mountain and plain on the lunar surface, as was shown by a 
rough diagram of the lunar surface with its so-called ** seas.” 
It had also been found that the percentage of the Moon’s heat 
tmnsmitted by a sheet of glas.s diminished from 17*3 i)er cent, 
at Full Moon to about 13-3 percent, at 22.1°, 11 per cent, at 
45°, and 10 per cent, at 671° distance from Full Moon; a cir- 
cumstiince which iniglit have l)een accounted for by supposing 
that there is a constant amount of radiant heat coming from the 
Moon in addition to that which, like the light, varies with the 
phase, had it not Ihm'II found that as the Moon approached toler- 
ably near the Sun. as for in*>.tance, on March 27, 1871, when 
her distance from full was 138°, no perceptible amount of heat 
radiateil from her surface. 

The less rapid tlecrease of the Moon’s heat than of her light 
on going fartlier from Full Moon, and the increase of percentfige 
of heat transmitted l»y glass towards the time of Full Moon, 
may probably be explained on the assumption that w’hen the 
Sun’s heat and light strike the Moon’s surface, the w'holo of the 
fornuT and only a certain })rojK)rlion of the latter, depending 
on the intrinsic reflecting po-wer or “Albedo” of the surface, 
leave it again, and consequently the shaded portions, which are 
inclined more towards the position of the Eartli at Quadrature 
than at Full Moon, reflect a larger amount of heat as compared 
with tin* liglit at tlio former than at the latter time, and a 
greater flatness of the heat- tlnin of the light- phase-curve is 
the result. 

AYitli the ^^ow of ohtainiiig a decisive result on the question, 
wdietlier or not the Moon’s surface requires an appreciable time 
to ac(]uire the temperatures duo to the various amounts of 
radiant heat falling on it at different moments, simulUineous 
determinations of the amount of the Moon’s heat and of her 
light W(‘re made, whenever the state of the sky allow'ed of it, 
during the Eclipse of November 14, 1872. The Eclijise was a 
very partial one, only about ^^thof the Moon’s diameter being in 
shadow ; but although this circumstance, coupled wdth the un- 
certiiin state of tlie sky, rendered tlie observation far less siitis- 
factory than it w'ould otherwise have been, yet it wms suflicient 
to show that the decline of light and heat as the penumbra came 
over the lunar surface and their increase after the middle of the 
Eclipse wore sensibly proportional. 

Ilather with the view of finding the value of tlie galvanometer 
readings in terms of the radiation from a surface of known 
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temperature, and capable of being reproduced by anyone at any 
future time, than in the expectation of getting more than the 
roughest approximation to the temperature of the lunar surface, 
readings of the galvanometer were taken when the faces of the 
piles were alternately exposed for periotls of one minute to the 
radiation from two blackened tin vessels filleil with water of 
different temperatures. It W’as thus found that were the atmo- 
sphere removed, the surfaces of New' and Full Moon might be 
respectively r(‘place<l by blackened tin vessels of equal apparent 
area to that of the Moon, and at temperatures of 6(1® and 247® 
Fahrenheit. 

In conclusion, Lonl Fosse expressed a ho]Hi that among the 
many subjects which engage the attention of astnjnomcrs that 
of radiation of heat from the Moon might not be entirely lost 
sight of, more especially by those w'ho live in a more favourable 
climate for such oh.servations than that of the British Isles. 

In a communication from Lord Fosse to the Itoyal Society, 
it was stated “ Lonl Fosse is of ()]>inion that the difference be- 
tween the rjidintiou of the New and the Full Moon may bo set 
down at ab(jut 200 (h^grees.” Lord Fosse writes further: — 
“ The heating effect }wo<luced by the Full Moon on the apparatus 
on its being lunied from an adjacent part of the sky townmls 
the Moon at Full was equal to that which would result were tho 
Moon and sky respectively replaced by two blackened tin vessels 
of hot "Water whose apparent diainetei’s are equal to that of the 
M(M>n, and whose tmnperatures differ by nearly 200 degrees 
Fahrenheit. It is U-ft to others to form the best eslimatc they 
can of the alhiw'aiicc which should be made for (he probable 
inferiority in emissive power of the Lunar surface to that of 
lampblack, which is the most jtowerful mediator knowm, and 
suqiasses polished iiiet.il in the jtroportion of 100 to It." 


The President of the Astronomical Society, Prof. Cayley, has 
read his address, on the jireseiitation of the gold medal of tho 
Soi'iety to Prof. NeW'cijmb. of tli(5 1'nited v‘^tatcs Navy, in recog- 
nition of the great value of his mathematico-ustronomical works, 
especially the Tables of ^he planets Tranus and Nejitune. He 
took the o]>port unity of des(*ribing the principles on which these 
bad been based, pointing out the nature of the theoretical work 
involved, which had thus been made of the fullest jirai'tical 
utility, and mentioning the desideratum which, esjiecially in the 
case of Uranus, had been su}»])lic<l by the skilful and lMlK)rioub 
exertion of Prof. Ntsw'comb. But Prof. Cayley did not omit also 
to refer to his other important contributions to mathematical 
astronomy, particularly on the subject of the Lunar Theory. 
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t^bituarn* 

LIST or PEHSONS EMINENT IN SCIENCE, ART, AND LITERATURE, 1872. 


Professor De La Riw,. M. Do La Rive's discoveries in 
science, ami nir)ro particularly electricity, acquired liim a 
European nqmtatioii, and l»y the political world of this country 
he was. not many years aijo, known ami appnviated during his 
short diplomatic carta*r, when, 'ii a moment of great emergency 
and ajipareiit danger to hi*' country, the Confederation 

intrusti'd him with an important mission tf) (treat Dritain. 
Born at Geneva, in 1801, of an ari'^tfaTiitic family, clo'sely 
related to ('avour. living in affluence among the di'^tinguished 
scientific and lit<‘rary circle of that city, De la Rive had w?arcely 
completed his academie.il studies \^lit‘n, at the ag(* of twenty- 
two, he was calh*d to tlie chair of natural j)hilosut)hy, ami took his 
seat among the Pictets, the De C.imlolles, ami Prevostsof that « lay. 

D<* la Rive’s liigli spifiititic reputation is. as is w'ell knowm, 
principally due to his discoveries in electricity; hut tdectrieity in 
far from heingtlu' only suhject which fell under Ids investigation. 
His fir^t reseandies were on the suhject of licat. Prom 182.5 to 
1827 he puhlisheil. eoiijointly with his fritaid and colleague. 
Professor Mareet, s(‘vtral papers on the iletermination of the 
specific heat of the simple and some of tlie compound gjises hy 
the method of cooling, and in 1828 he took advantage of a per- 
foration extemlirig to tlie deptli of al>ove 7fi0 ft. in search of an 
Artesian well, to undertake, conjointly w itli the same friend, 
a series of exjx'rirnents on the temperaturt* of the inttTior of the 
earth. Tiny constitute, as we ln-licve, the first accurate results 
obtained on that suljcct ; for J^dssou. ilit* celebrated L’rcncli 
mathematician, atlopted them as a basis from which heprocetnled 
to deduce Ids well-known euleulations on the temperature of the 
earth’s crust. 

But De la Rive, as we have said, was above all an electrician, 
and it is no <loul/t to his discoveriesin that science that his great 
reputation is principally due. .Scarcely more than half a century 
ago electricity was comparatively in its infancy, ciccupying at 
most a chapter or two in the treati.ses of physics of that period. 
It has DOW become a vast science, and there are few of its 
branches to the advance of which De la Rive has not more or 
less contributed. His researches in 182.’) and 1826 on tlio 
chemical theory of the voltaic battery and on the properties of 
magneto-electric currents, prepared the way to future discoveries. 
Electro-dynamics, magnetism, the relations of magnetism with 
dynamic electricity, the propagation of electrieitity through the 
interior of bodies, the nature and properties of the volbiic arc, and 
the consideration of the various sources from which electricity is 
derived, are subjects which have all successively occupied his 
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attention. At a later period De la Rive directed his mind more 
particularly to the phenomena which accompany the passage of 
electric currents through extremely rarified media. Tlie results 
he ()])tjiined led him to a new theory on the cause of the aurora 
borealis; and when this tlicory was contested by some, he de- 
monstrated its plausibility by exliibiting before a select audience 
at Paris, composed principally of members of tlie Institute, a 
series of beautiful experimencs, producing by artificial means 
tlie various principal phenomena whicli characterise the aurora. 

Besides these original researches, De la Rive published, 
between 1863 and 1868, a complete treatise on electricity and 
its recent wonderful applications, in three large ocUivo volumes, 
which, thougli not intended for a popular treatise, is compre- 
hensible to all who have received a reasonable amount of 
scientific culture. This interesting work was immediately 
translated into English by JVIr. Charles Walker, F.R.S., and both 
in Prance and in this countrj^ is still considered as one of the 
ino.st complete treatises on this branch of physical science. 

One of the most intere‘‘ting of J)e la Rive's diseovc'ries, and 
which soon became eminently practical, particularly in this 
country, appeared in a memoir puhli>licd in 181b, in which he 
first brought to light the results he had obtained by applying 
tlH‘ electric force in a direct manner to the gilding of silver and 
brass. De la Rive did not hesitate to make this discovery 
public, by communicating it at once to the A eademie des Sciences 
and tluTeby forfeiting all ])ersonal int(*re&t in its future applica- 
tion. His process, whieli was still imperfect fur general use, was 
soon after takeu up by 3Ie.ssr.s. Pllkington and Itoulz, and 
through llu'ir improvemouts rendered capable of replacing in a 
great degree mercurial gilding. Jt was on the occasion of this 
discovery that the great jirize of 3,00()f. was awarded to Do la 
Rive by the French Institute. 

It is liardly necessary to add that the highest scientific 
honours Europe can bestow W'ere showered on De la Rive. He 
became nuunber or corrt'spondeiit of almost every scientific 
society in Jiurope. AlH)Ut 1840 be was nnmed Correspondent 
of tlie French Institute, and in 1816 Foreign Member of our 
Royal Society. Finally, in 1864 he attained the highest honour 
to which a man of Science can aim, by being nomimited one of 
the eight Foreign Associates of the French Academie des 
Sciences. — Abridged from the Thnes. 

Dr. Crack Calvert, F.R.S., F.CS. The illness which 
caused Dr. Graces death was contracted at Vienna, wliither he 
had gone to act as juror in the Internatioual Exhibition. The 
Journal of the Society of Arts furnishes .some particulars con- 
cerning tile work of Dr. Calvert. As an analytical chemist his 
renown was European. He left England ns a youth to pursue 
his education in France, and in the schools of that country 
secured many honours by the awards which he obtained. He 
subsequently pursued the study of chemistry, and was appointed 
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assistant chemist at the Gohelin works, under his learned master, 
Chevroul. Soon after hi*^ return to England he commenced 
rotidiug a series of jiapers ]>efore the Society of Arts on chemis- 
try applied to industry. At a later date, when the Society of 
Arts prt^posed to e‘'tahlish (''antor lectures, he gave the proposi- 
tion his hearty support, and d(*liA*ered two coHrscs of lectures on 
* Chemistry a]iplied to the Arts.’ He also delivered courses on 
‘Synthesis and the Production of Organic Suhstanees,’ on 
‘Aniline and Coal Tar Colours,’ and on ‘Dyes and Dyo-stuffs 
other than Aniline.’ In 1846 he setthsl in Manchester, and was 
soon after a])pointeil Professor of Chemist r}" at the Koyal 
Institution there. II(* w'as also for some time a lecturer at the 
Manche‘'ter School of Aledicine. Ilis connection wnth the 
Manchester Sanitnry Association led him to hygienic investiga- 
tions — one of the }»rincipal results of which was a patent for the 
application and preparation of carholic acid. In scientific 
circles great interest attached to Dr Calvert's protoplasmic 
investigations, some of the results of which W(‘r(‘ communicated in 
a paper read at the meeting of the British Association in 
Edinluirffh some years ago, and afte^Mard^ published in the 
Transactions of the Ko>al Society. Dr Calvert was a Fellow of 
the Royal Society of England, a ft How of the C’hemical Society, 
and an lioriorary Fellow of the Chemical Society of Paris. 

PijoFEssoii J. A. F, Bueithaupt, of Freiberg, the well-known 
Mineralogist. 

Captain Sm«:nT Touieson, the distinguislied Norwegian 
Arctic Explorer, died from scurvy on thcNovaya Zcmlya Coast. 

B. F. Duppa, F.R.S , wt'll kntjwn for his numerous and im- 
portant researches in organic chemistry. He was tMlncatwl at 
C’anihri<lg(‘, and w’as afterwards, in the year 18r)7,a pnpil in the 
Royal College of (’hemistry. Within a periotl of eleven years 
he published, partly alone and partly in conjunction with Mr. 
W. II. Perkin and Dr Fraiikland. no less than twt'iity papt‘rs, 
most of which ap]»eare<l in the Tran sections and Proceedings 
of tlie Royal Stxdety. Th^ most iinport^mt of thest' researches 
related to tlio action of hroniine and icnline on acetic acid, the 
artificial production of tartaric acid, the formation of organic 
comiHjunds containing nurcury, and the syntheticiil production 
of numerous acids of tin* fatty and acr^dic scries. Mr. Duppa 
was elected a Fellow of the Royal S<x'iety in 1867. Being a 
man of independent means, he never ap}>]ied for, nor held, any 
scientific a))pointment, Init formed one of that small hand of 
enthusiastic and disinterest od amateur workers of whom England 
may justly feel proud, and to whom she is so much indebted for 
a very large proportion of the contributions which she has made 
to the progress of science. — Nature, 

Adam Sedgwick, Emeritus Woodwardian Professor of 
Geology in the University of Cambridge. Professor »Sedgwick 
was bom at Dent, in Yorkshire, in June 1784, or, according to 
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another account, in 1785-86. In due course he was entered at 
Trinity College, Camijridge, where he took his Bachelor’s degree 
in 1808, being fifth Wrangler. In 1810 ho was elected to a 
Fellowship in his College, of which at his death he was the 
Senior Member. In 1818 he succeeded Professor Hailstone in 
the Chair of Geology founded at Cambridge by the celebrated 
Dr. John Woodward. Ho also became a Fellow of the Geologi- 
cal Society of London, and was elected to its Presidential Chair 
in the years 1829-30-31, and twice delivered the customary 
addr(‘hs as President. 

Fifty-five years ago, when Adam Sedgwick first assumed the 
professorial gown, little was known in England of geology as a 
science. NotwithsUinding, indeed, the writings of Werner, 
Hutton, play fair, and William Smith, only the keynotes of geo- 
logical scituice had been as yet touched. 

Sedgwick’s first acknowledged publiciition was a paper on the 
physical structure of the Devonshire and Cornish formations, 
read before the Cambridge Philo'^ophical Society in 1820. Even 
at that time he saw that the Pl 3 ’mouth fossil corals could not 
be identified with those of the mounteiin limewStorie, and were of 
necessity of earlier date. Fifteen yejirs later we find him again 
occupied with the geology of Devonshire, and (in conjunction 
with the late Sir Eoderick Murcliison) reading before the Britisli 
Association at Bristol a paper on the Cnlmiferous strata between 
Dartmoor and the nortli-western coast of Devonshire, and point- 
ing out for the fir‘'t time the true geological j.x)sition of those 
deposits. In June 1837, these tv o eminent men conjointly gave 
to tlie Geological Socit*ty their account of the district. In 1838 
Professor Sedgwick re-&urve\'ed tlio country south of Dartmoor, 
and in tlu* folhivdng ^'car we find him, in concert with Sir 
Eoderick Murcliison, adopting the final elassitic.it ion of the 
older seilimentary rocks of our two south-western counties. 

In 1851 the Council of the Geological Society awarded to 
Professor Sedgwick the Woll.istou Palladium Medal ‘‘for his 
original researches in developing the geological structure of the 
British Isli'.s, of the Al}>s. and of the Khenish Provinces.*’ 

No member of the Uiiiversil^^ ever laboured in a higher 
degrt‘e than the late Professor to elevate the character of 
Cimhridge as a school of the Natural Sciences. Indeed, it is 
scarcely known to the world how much his care and liberality 
contrilmted towards the work of ])roviding for the now large 
collections of the Cambridge Geological Museum, of which 
Dr. Woodward’s cabinet formed the original nucleus. In his 
“Synopsis of the Classification of the British Palaeozoic Rocks” 
the late Professor Sedgwicjt expressed his matured* views, and 
gave Ids final decision on the classification and nomenclature of 
the older palaeozoic formations, giving to the Silurian system 
of Sir Roderick Murchison all the lower palaeozoic formations 
above the Coniston grits, inclusive, down to the Skiddaw slate, 
and its equivalents, the Bangor and Longmynd group, the most 
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ancient of British rocks. The Professor was the author, jointly 
with Mr. W. Peile, of two papers printed in the Transactions of 
the Geological Soci(‘ty, U]>on the cofil -fields, &c., of Cund)erland ; 
of ton other papers, jointly with Sir Koderick Murchison, on 
the stratification of Devon, Cornwall 1, the Ka.st(*rn and Austrian 
Alps, and on the Silurian and Cambrian Systems ; tliese are to 
be found in the Transactions of the Geological Soci(‘ly ami the 
Reports of the Hritish A.s.srx*iat ion. Ho also conlribiited single- 
handed more than 30 other and memoirs ; the full list 

of these, with titles, A'c., may be found in Bibltographia 

Z/iologitP ct Gcologifp. 

As a lecturer, Proft'ssor Sedgwick’s styh' was clear, earnest, 
philosophical, and full of energ^’^; and even when nearer 90 
than 80 years of age, ho was as full of humour and anecdote as 
in middle age. 

The late Professor was a Canon of Norwnch Cathedral, and 
acted for many years as Secretary' to the late Prince Consort in 
his c.ipacity as (.’liaiicellor of the University of Cambridge. Ho 
was also tlie reput e<l author of an elaUmite article in the 
Edinburgh lieriev' upon tin* Faftiges of the Natural History of 
Creation. 

LorisRrDOLPH Aoassiz. Prof. Apissiz (says the Neio York 
Tribune) was simple in dress an<l mode of living. His figure was 
somew'hat umler the medium height ; his massive head, slightly 
inclined forward, rest(‘d on a thick-set and sturdy frame ; the 
natural expr<‘S.sinn of his face w'as of cordiality aiul good humour ; 
his large eyes of Iduish gray w’ere <*ver rea<ly to brightt n with 
kindly interest wdien a stmlent ivas seeking intbrmatiou, or 
telling of wdiat miirht, perhaps, be a new* discf>very. But 
w’hether the thouLdit preM*ntt‘d w*as new or old, his lectures 
and public addres.ses were, wdth few' exceptions, exterapo- 
mneoiis, or, at all events, largely dependent upon the in‘<})ira- 
tion of the moment for their form of w'onl.s. He wms a fiuont 
speaker u‘'ing English, though evidently not a vernacular 
tongue, with <‘ase and accuracy, hesititing or rather pausing, 
sometimes for a moment, not as if there W'as aiiy deficituicy of 
thought or w'ords, but as if he was in doubt which to select from 
a throng of idea.s presenting thems«‘lve.s. The secret of his great 
per.‘'Onal influence, W'hich enabled him to secure from wealth the 
asfiibtanci' that his exlensivo scientific undortJikings required, 
lay principally in his singlene.ss of soul. He had hut one 
object ever in view, and other matters were not merely 
subsidiary — they w'ere all hut forgotten. A publishing firm 
wrote to him urging him to WTite a book on natural history for 
use in schrx)l.s, and offering him a large p(‘cuniary inducement. 

“ I wrote th(*m,” said he, and Ids eye.s sparkled with indigna- 
tion, “ that I was not the man to do this sort of work ; and I 
told them, too, that the loss of this work was done the better. 
It is not school books that we want, it is students. The book 
of nature is always open. All that I can write and say shall 
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be to make them study that book, and not pin their faith to any 
other.’^ The self-denial of Professor Agassiz may bo better ap- 
preciated when it is mentioned that the salary of his professor- 
ship was only ^1,500 a year. His love for truth in science was 
only equalled by his antipathy to shams and falsehood. In the 
rare instances where he thought imposition was practised, it 
called forth from him a fierce wrath that astonished those who 
had only seen the gentler side of his nature. Some friends 
made an arrangement, when anofcjdexbilution of “ spiritualists” 
was in progress, to have a scientific investigation of the alleged 
“ phenomena,” and invited Professor Agassiz to make one of the 
party. He turned his back upon his friends, pointing them to 
the open door in almost speecldess anger, and only adverted to 
it afterward in expressions of surprise that anybody who knew 
him should insult him by asking him thus to waste his time. 

Of Agassiz, as a scientist, crowned vith direct and visible 
achieven)ents, it is a jdeasure to speak. At an early age (says 
Dr. Talmage') ho began to reduce the fossil remains of fishes 
into intelligible and orderly classifications. In five volumes, 
accompanitHl with hundreds of plates, fdio in size, he built up 
what had hitherto been a chaotic mass of materials into a 
beautibil and connected system tndy deserving the name of 
scienc('. Ho was the originator of the theorv' in regard to the 
existence and movements of glaciers, which though long and 
violently oppo.sed, is now generivlly accepted as aiFording the 
best explanation of the mighty c.ita .strophes that evidently 
took place in the remot<‘ periods of our j)lanet's histor}'. An 
index of names and classification for the entire animal kingdom, 
a .stantlard book which stmlcnts arc continnally consulting, was 
another result of comprehensive anil tireless genius. Nor will 
those intensely interesting and eloquent lectures, whieh he 
delivered without notes, ujum comparative zoologs^ and kindred 
topics, bo entirely lost to the future. Fortunately for us, as 
well asforbim.self, he had a profoundly appreciative and accom- 
plished wife, who made it her loAung task to catch and preserve 
in writing, as often as op]iortunity alloAvwl, his public utter- 
ances. And if these came from the j>ress as popular in styles on 
account of their familiarity of illustration and pure Saxon word- 
ing, as they were wdieii pronounced under the inspiration of the 
platform, they will add much to the general estimation in wdiich 
her beloved husband is already held. But Agassiz’s great 
object, as declared by himself before the Massachusetts 
Legislature, was to have “ a museum founded here w^hich shall 
equal the great museums of the old world.” And what pains he 
took to realize this was evinced by his expeditions in search of 
curiosities to Lake Superior, to the Florida Reefs, tothe Amazon 
region, around Cape Horn, and elsewdiero. And how successful 
ho was in reaching his object — nay, in surpassing his own ex- 
pectations — is equally attested in the testimony of Professor 
Tyndall, that in the immense collections thus gathered are 
Q 



242 


THE TEAE-BOOK OF FACTS. 


several departments superior to anything in Europe. Upon his 
novel and most hopeful experiment on Penikose Island, whore, by 
abjuring text -books, and by compelling his pupils to tfike 
lessons directly from nature, he intended to show that the 
purely inductive method was the only one to make discoverers, 
and upon Iiis n'sistance to the doctrine of evolution, and upon 
his vast projects, our sjvjce forbids us to enlarge. 

A few days only before his death. Prof, Agassiz com])lcleda 
paper On Evolution and Permanence of T)’pe.” This has ])een 
print (‘d in the American MonthU/, and is well deserring 
attention, the author’s views with regard to the evolution 
hypotliesi'^ being well known. 

Professor A ga^'siz lost one of his most valuable assistants in 
the death of I-)r. 0. A. JVIaack. in the thirty-third year of his 
age. He was connected Avith the Cambridge Museum for 
several years, during which time he was detailed by his chief to 
act as geologist of the Darien Istlimus exjdoriiig ]»arty, under 
Commamler Selfridge, and also ])roseciit(sl s'lnilar researches in 
Brazil au<l elsewhere in South AmeriiM. He was Rj)ecially 
cltarged with the osteological collection of the Cambridge 
Museum, which lie iiuniaged v it h great ability. 

Bakon von Liebio, the gr(‘at chemist, was 1)orn at Darm- 
stadt, the capitj\l of the (iraiul Duchy of Ilesse-Darmstadt, in 
1803. Aft(‘r having completed his classical education jit the Cvni- 
nasium of Ids native city, his father, who all along had noticed 
his excessive partiality for chenn.strv and for other bra nehes of 
natural scieiiee, was induetd to ]>la<*e him, when about fifteen 
years of age, in a pharmaceutical establishment at Heppenheim, 
Here Justus Liebig, in 1810, entered as a student at the I'niver- 
sity of Bonn, whenct* ho was tran.sferred to Erlangmi, where he 
took the d(*gr«*e of D<K*tor of Me<lieiue before' he was of age. In 
1823 he communicated to the French Academy of Sciences a, 
memoir on Fiilminie Acid and the Eulndnates. Liebig “ was the 
first who ex]»lained their true eliemical eonstitutijuj ami his 
memoir on tin* subject excited so much inti'rest. not only in 
Paris but in other countries, that Humboldt invited th(» autlior 
to his hou.se, and gave him such strong letti'rs of recom- 
mendation to the autliorities of the I'niversity of Giessen that, 
although the subject of this meinoirwas onlyjust twenty-one years 
of age, he was appoiritf*d J*rofi*s.sor Itlxtraordiriary of Chemistry, a 
position wliich, some two years later, lie excliange<l for the 
higher and more pijrmanent po.st of Ordinary Professor. He 
now. under the patronage of the Government, commenced that 
model laboratory for teaching practical chendstry which at- 
tracted students from every part of Europe, not to sptmk of 
other quarters of the globe, and enabled 1dm to send out into 
the scientific world such distinguished chemists as Hoffman, 
Wiess, Fresonius, Gregory, Johnston, and Dr. Lyon Playfair, 
who wore proud to reckon themselves in the number of his pupils. 
In 1837 Liebig attended the meeting of the British Asso- 
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ciation for the Advancement of Science, at Liverpool, when he 
read a valuable paper “ On the Composition and Chemical Kela- 
tiouH of Uric Acid ; ” which was held in such estimation by the 
chemicjil section of the Assot'iatioii that he was requested todraw 
up t^^o Jlcports— tile one on Isomeric Botlies, and the other on 
Orgjinic Chemistry. Before the meeting which was held at 
Glasgow, in 1840, Liebig had published at llrunswick his work en- 
title<l Organic Chemistry in its Application to Agriculture and 
Vhysinlogy, which was translated into English from the author’s 
manuscript, and dedicated to the British Association. “This 
work,” obs(‘rv(‘S Sir I). Brewster, “ was only a part of the Report 
on Organic Chemistry which that body had requested at his 
han(K; ” l)utan abstract of the whole Report was road on his be- 
half by Ilr. Lyon Playfair before the Chemical Section at 
Mancliester in 1841, under the title of “Organic Chemistry 
applied to Physiology and J^athology.” The entire Report was 
published in 1849, under the title of Animal Chemistry^ or 
Chemistry in its Application to l*hysioIogy and Pathology. It 
was translated into English from the author's manuscri])t i>y Dr. 
Gregory; a French version of it also was published at Paris. 

In 1818 Professor Gregory translated from the manuscript 
and pul)lislied Jaebig’s work on The Motions oj the Juices in the 
Animal liody. and in the following year Ids liesiarckes on the 
Chemistry of Food. Liebig had already published his most 
popular work, and that by wliich, after all, his name will be 
most widely renu-mbered, liis Familiar J.ettirs on Chemistry con- 
sidend in its Relation to Industry, Agriculture, and Physiology, 
A second series of these Familiar Letters appeared in 1844, or 
tlie following year, and they have since passed through several 
tiditions. Liebig must be honoured with the crtnlit of having 
very extensively simjdified the i)rocesses for organic analysis, 
lie was also the solo author of nearly three hundred, and the 
joint autlujr of from thirty to foify, separate memoirs on 
chemical subjects. lie eo-oi)erated with M. Poggendorf in the 
Dictionary of Chemistry published by him in six volumes at 
Brunswick in the years 1837-1806, and in a “Supplement” to 
the siimo w ork in 1801-52. 

The scientific attainments and valuable researches of Liebig 
were rewarded with honours of various kinds in almost every 
country wliere natural science is held in honour. In 18 to the 
Grand Duke of Ilessc'-Darmstadt, Louis II., conferreil upon him 
an hereditary" barony, and thenceforth he was known as the 
Baron von Liehig. In 1840 he had been chosen a foreign 
memluT of our Royal Society, and had received its Copley 
Medal for his researches in organic chemistry. He accepted a 
Professorial chair, and afterw’urds the post of President of the 
Cliemieal Laboratory, in the University of Munich, the duties of 
which he discharged most ahly and efficiently until the com- 
mencement of the illness under which, after a partial recovery, 
he has ultimately sunk. 
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In 1854 a fund of about a thousand pounds was raised by 
subscription throughout Europe for the purpose of marking the 
value set by the public on his chemical and agricultural re- 
searches, and it was expended, as wo are told by Sir David 
Brewster, in the purchase of five pieces of plate — one for each of 
his children— as memorials of the parent who is now no more. 
In a prjietioal country’ like England his name ■will doubtless be 
remembered less for his purely scientific attainments than for 
the advance in practical agriculture wliich has followed from 
his researches into the laws of chemi‘'try. Ho wfis a frequent 
visitor to England during the last thirty years or so, and his 
presence was always gladly hailed at our leading agricultural 
and scientific meetings. In the recent discussion ujxm the 
vcxkI question of the utilization of siwage he took an active and 
constant interest ; and his views, to say the least, have tended 
oon^derably to increase and exteixl tiie knowledge prevnoiisly 
existing on this nuM import.int ‘'iibjtrt. In English households 
his memory will, however, be, perhap-^, still better rcmcinbertHl 
as tlie inventor of the preparation of meat extrjict which bears 
his name, — Abridgt‘d from the Times, 

Sib IIknbt HoiiANn, whose name' has been familiar to the 
world during the gnMter part of the present eemtury, cannot bo 
regarded as a m.in eminent in scientific research. Still, as a 
Fellow of the Koy.il Society of nearly sixty years’ sUnding, as 
President of tlu' Koval Instituti(m, as one who was over ready 
to contribute towards theadvanct‘m<‘nt of sthoitific research, and 
as the friend of all the most eniinuit men of sciemn* of his time, 
whieh was a long one, wo ibami him worthy of a passing notice. 
As much as for anything else, Sir Henry was known as an in- 
defatigable tnivtller; his fmdness for travilling, indeisl, having 
led to the illness which was the immediate cause of his death, 
witliin two days, on October 27 last, his cigbty-sixtli birthday. 
He began his travelling career by a %nsit to Iceland in 1810, 
since w'hieh he has ex])lored almost oA^ery corner of Europe, and 
been tight times in America. In his Ii( col f(ct ions of Vast Life^ 
published in 1872. he speaks thus of his travi'ls : — 

“ The Jtanubel have foIloAred, with scarcely an interruption, 
from its assumed sources at Donau-Eschingen to the Black Sea — 
the Khine. now become so familiar to common travel, from the 
infant stream in the Alps to the Otifidos triictus et juncbi palu- 
dibuHora,’ wliich Clandiu.s with singiilarlocal accuracy describes 
as the end of Stilicho’s river journey. The St. Lawrence I have 
pursued uninterruptedly for nearly 2.000 miles of its lake and 
river course. The waters of the Upper Mississiiipi I have 
recently navigated for some hundred miles below the Falls of 
8t, Anthony. The Ohio, Susquelianna, Potomac, and Connec- 
ticut rivers, I have followed far towards their sources ; and the 
Ottawa, grand in its scenery of waterfalls, lakes, forests, and 
mountain gorges, for 300 miles above Montreal. There has 
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been pleasure to me, also, in touching upon some single point of 
a river, and watching the flow of waters which come from un- 
known springs or find their issue in some remote ocean or sea. 
I have felt this on the Nile at its time of highest inundation, in 
crossing the Volga when scarcely wider than the Thames at 
Oxford, and still more when near the sources of the streams 
that feed the Euphrates, south of Trebiasond.” 

It was mainly on account of tJio reputation which even then 
he had achieved as a tr.ivellcr, that he was elected a Fellow of 
the lioyal Society in 1815. Sir lloiiry was elected President of 
the Royal Institution in 1865, and took tlie very warmest interest 
in its success, and in the promotion of scientific research, being 
seldom or never absent from his post, doing much to popularise 
science among tlio upper cbifeses, witli wliom, its our readers 
know, lie wms always a welcome guest. 

Of Sir Henry’s contributions tf) literature, his Medical Notes 
and Reflections (1839) and his Chapters on Mental Physiology 
(1852) are well know n to the medical profession. He contributed 
a considerable number of articles to the Edinburgh and other 
review's, whieli, in 18G2, were published as Scientific Essays. In 
1815 he published his eelelirated Travels in the Ionian Isles and 
Greece. In 1816 he contributed to the Philosophical Transactions 
a memoir on the manufacture of sulphate of magnesia at Monte 
della (riiardia, near Oenoa, and afterw'anls papers to various 
other scientific journals. Last year he published his well-known 
liecol lections of Past Life. 

Sir Henry Holland w'as liorn at Knutsford, Cheshire, October 
27, 1787, and W'as edu(Mto<l at Newca.stle-on-Tyne, and at the 
school of Dr. Estlin, iu‘ar Bristol, where he became head boy. 
In 1804 and 1805 ho attended (ilasgow' University, and in 1806 
he entered the Medical School at Edinburgh, where lie became 
acquainted with many of the not»ible nu'ii that then frequented 
“ tlu' grey melrojxdis of the north ” — Sir Walter Scott, Brougham, 
Sydney Smith, Horner, Jeflrery,I)ugald Stewart, and Sir William 
Hamilton. In 1816, after spending some time in travel, he 
established himself in London, and at once achieved high pro- 
fessional 8ucei‘ss. He became Physician in ordinary to the late 
Prince Consort in 1840, and to the Queen in 1852; and next 
year W'as created baronet. Sir Henry was twice married ; his 
second w ife, w'ho died in 1 866, was the daughter of his old friend, 
Sydmy Smith. — Abridged from Nature. 

Aluany Hancock. His early tiiste for natural history pur- 
suits W'as probably in part deriA'ed from the collections, chiefiy 
conchological, formed by liis fiither; and associations with Mr. 
Robertson and Mr. Wingate, the one a botani.‘^t, the other an 
ornitliologist, of repute ; with the well-known Mr. Bewick ; and 
ab«)yi‘ all with his near neighbour Mr. Alder, confirmed his in- 
clination in this direction. Ho was, as a boy, clover with his 
fingers, and that manual dexterity which in later years served 
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him so woU -when enfragod with dissectin/^ neodlo and pencil, ex- 
hibited itself in many of the pursuits of his eiirly life. TJie first 
mention we find of Mr. Hancock’s devotion to natunil history is 
in Mr. Alder's “ Cataloiifue of Land and Fresh-water Shells,” pub- 
lisheil in 1830. Early association 'wdth Mr. Alder in thewStudyof 
the mollusca hnl to the production between the years 18 to and 
1856 of their maf^nificent “ Monofjraph of the British Niulibran- 
cliiate Mollusca,” which may still betaken as asbindanl of excel- 
lence amonfjfst such publications. Many of Mr. Hancock’s earlier 
ptipers wert‘ devoted to the elucidation of the boriiif^ apparatus 
of the Mollusca, an«l these were followed by similar rest'arches 
respi'ctin^ the excavatinir power of a trroup of sponj^es {C/io7ia 
and alli(‘d genera) which until tliat time had been but little 
known or understo(xl. He was, j^erhaps. the best known by his 
elalx)rate memoir on the Organisation of the Brachiopoda, pub- 
Iish<*d in the Philosophical Transactions for 1857. Amongst 
other pipers will be remembered “ On the Olfactory Appara- 
tus in the Bullidfc” (1852); “On the Nervous Systems of Om~ 
wasf replies tndarus^' (1852) ; “ On the Anatomy and Physiology 
of the Dibranchiate Cephalopida ” (1861) ; “On the Structure 
and Homolotries of the Penal Organ in the Nudibranchiate 
Mollusc;i” (1863); “ On the Anatomy of Doridopsis” (1865); 
“On the Anatomy and Physiology of the Tunicata” (1867). 
For some years previous to his death Mr. Hancock had devoted 
much attention to the fish of the Carboniferous period. — Abridged 
from IS at arc. 

Sir Francis Ronalds, F.R.S., formerly Diri*ctor at the Ob- 
servatory at Kew. The sou of the late Mr. Francis Ronalds, 
of Highbury, Middlesex; he was born in the year 1738, and 
received his early education at the Academy at (’lu‘shunt. 
Although, with characteristic modesty, he constantly disclaimed 
the honour often ascribed b> him of having been the “in- 
ventor” of the electric telegraph, yet it remains on record 
that nearly sixty years ago lie devised a perfectly efficient in- 
strument of that kind, which he fully descrilied in a jiamjih- 
let published in 1823. His first success in this diri'ctioii is 
described as follows in the Philosophical Magazine: — “In the 
summer of 1816 he undertook to prove the jiracticability of 
telegraphic communication, at great distances, l)y transmitting 
a certain number of electric shocks, for an arranged signal, 
through insulated wires of considerabh^ longtli. He laid his 
wire in glass tubes surroundo<l by wooden troughs lined with 
pitch, which were jilaced in a covered ditch, 525 ft. long and 
4 ft. deep, dug in his gjirdeii at Hammersmith. He also sus- 
pended eight miles of wire, by silk cords, from two wooden 
frames erected on his lawn, so that, the wire pissed to .and fro 
many hundred times, well insulated at each point of attichment, 
and forming one continuous line, kept separate from contact 
with other parts. Both these kinds of apparatus served ecjually 
to show the instantaneous transmission of the electric shock. 
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In order to provide the means of coliveying intelligencs along 
the underground line, he placed at each end of it a clock, with a 
dial hearing twenty letters inscribed. In front of the dial was a 
disk, revolving with the seconds hand, forming a screen with a 
small opening cut in it, so that as the disk revolved only one 
letter could be seen at a time, and this only for a second. The 
two clocks were made to go isochronously, the one always pre- 
senting the same letter as the other at any given second of time; 
and the moment chosen at one end was indicated at the other by 
the sudden collapse of a pair of pith ball electrometers, sus- 
pended at each station close to thecl(X‘k-dial and connected with 
the teh‘graph wire.” ily this contrivance, says a writer in the 
IIlu titrated London News, “letter after letter could be denoted, 
and words sjjclt out as certainly as by the telegraphic apparatus 
of Messrs. Wheatstone and Cooke, invented at a later period 
and jiatented in 1837.” The same writer Jidds a fact which, 
read by the light of science at th(‘ jiresent day, will cause a 
smik — namely, tliat when Mr. Konalds proposed that a tele- 
grapli of his construction should be laid down between London 
and the residiuice of the JMnee Kegent at Brighton, and with 
that view submitted his project to Lord ^Melville, then at the 
heiul of the Admiralty, ln‘ received a curt offic.al reply from 
“ thi'ir lordshii)s” of that l)e))artnient, intimating that “ telo- 
gTJiphs of any kind art' mm wholly unnecessary, and that none 
other than that now in use will be ailoj)ted.*’ Tin* word “ now,” of 
course, reftTred to the rt'cent end of the long European war and 
the fall of Na])oleon. Sir h>,incis Bonalds was the original 
Honorary Director of the Boyal Observatory at Kev'. a (post 
which he Indd from 1843 to and tlie inventor of various 

self-registering instruments which are employed there, as well 
as at the Koyal OhsiTvatory at (Ireen-vvich, at the Itadcliffe Ob- 
servatory at Oxford, and in several foreign ohservatories, all of 
whicli were fully de^Tibed by him at various times in memoirs 
and paj)ers read before or published by the Boyal Society, the 
British Association, 6:c., and also in a Eremdi pamphlet which 
accom]>anicd their display at Paris in the Exhibition of 18o5. 
In 1870 he received a somewhat tardy reward for his public 
services in the cause of science by being knighted, “in acknow- 
ledgment of his early and remarkable labours in telegraphic 
investigation.” A scientific account of these will be found in 
his 2 )amphlet published fift}" years .ago. lie had already been 
for some years — we believe since 1862 — in receipt of a pension 
on the Civil Idst. — Times. 

The Institution of Civil Engineers. — In the quarter 
ended on the 31st of December, 1872, the deaths of Mr. Joseph 
Cubitt, Vice-President, of Mr. Andrew Murray, C.B., both of 
whom Ixdonged to the class of members : and of Messrs. Edwin 
Bidder, Hamilton Edward Harwood, J. Archibald Hamilton 
Holmes, John Jay, and Arthur Valentine, associates, were re- 
corded. 
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JLiOUis Lb Chatelier, Inspecteur-G^n^ral des Mines. M. 
Le Chatelier, who was horn in 1815, was the most brilliant 
of the pupils of the Eeole Poljlechnique of 1834 to 1836, and 
entered the Corps of Mining? Eiij^iueers of the State. Here 
his scientific services were of so high a character that in 1846 
he was chosen by the Government to control the railways then 
in activity. In 1818 he became engineer-in-chief of the work- 
ing management of tlie compinies of the Centre and of the Paris 
and Orleans Railway. During tliis peri(Kl of his career Le 
Chatelier investigatwl many questions of the principles of the 
construction of locomotives and rolling stock, and established 
his great reputiition as an engineer an(l a man of science. In 
rapid succession wore )>ul)lished “ Recherches Experimentiiles,’^ 
“ Experiment! 1 Researches on the L<K‘onnjtive,” in collaboration 
witliM. Ernest Goiiin, his work on the “ Railways of Germany,” 
his stmlies on the “Stability of L(x‘omotives,” and the “Guido 
Mecanicien Const ructtnir," which latter be ediU*d in conjunc- 
tion with Flachat and Polonceau. 

In ISoo he was of the committee of the Southern of Frinco 
Riiilway, witli M3I. Cla|K‘yron and Flachat. ami of that of the 
Austrian Riiilway.s, with M. Mani^l. Later he was associated 
with M. Sjiuvage in the Gre.at Russian Railway Company, of 
the council and direction of the Great Northern of Spain, and 
administrator of the Transatlantic Company. 

During all this ^inie he served the State on many important 
commissions for r.iilways, steam-engines, arts and manufaclurt‘s, 
and uuiversjil exhibitions. He gave in a complete projeet for 
the supply of Paris with drinking water, and then for the purifi- 
cation of the sewer waters. 

With his friend, M. Henri Sainte Clair Deville, he developed 
the manufacture and ajjpluMtion of the mw meUil aluminium, 
made investigations r)ii tin* aluminates and fiuosilieates, and 
intrfxluced the use of bauxite for the .sides and hearths of fur- 
naees. He was the first to pereeive tht* immense value of 
Siemens’s regenerator gas furnaces for making steel direet from 
pig iron. In agrieulture, he called attention to the use of saline 
manures, phosjihates, and coal-ashes, and (‘xpended much time 
in setting the example of their u.se in the cultivation of the 
Landes. 

Lastly, ho made over to the railway world Ids invention of 
the counU‘r}>ressure steam bnike, for wldch the autliorlties of 
the Vienna Exhibition bestowed on 1dm the Diploma of Honour 
in the Mechanical Section. 

Such a career of untiring good work is an example to all. 
Frjince loses in M. Le Chatelier tlio last of a brilliant pleiades 
of engineers taken away since 1870 — MM. Petiet, Mani^U 
Sauvago, Flachat, Audibert, who, with MM. Clapcyron and 
Polonceau, organisfid the railways of Franco and directed the 
most imporUint works of our epoch. — Engineer ^ abriilgod. 

EuaKNB Fulchat, who after having several times occupied 
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the presidential chair of tlie Soci4t6 des Ing^nieurs Civils, was 
elected an honorary president of that Society. But it was 
to the introduction of railways into France, and the subsequent 
development of the Frencli railway system — a work on which 
he was engaged since the year 1832 — that he devoted his chief 
energy. After having directed for several years the railways 
of Saint Germain and Versailles, he constructed that of Auteuil, 
and contributed to the estfiblisliment of the Southern and West- 
ern E-ailw'ays of France, W'hile he also rendered special services 
in connection wdth the carrying out of the Nortljern Railw'ay of 
Spain, a line of which ho was engineer-in-chief at the time of 
his death. It is to M. Flachat that is due the first application 
in Frjince of the electric telegraph, which he employecl on the 
railway of St. Germain, a line on wiiich also he introduced the 
use of the first locomotives for hea^y inclines. To him, too, 
were duo the first largo iron roofs, the first continuous ginier 
bridges — and, as a fact, the first iron bridges in w'hieh the parts 
were correctly proportioned to the strains thrown upon them — 
erected in France, if not, indeed, in any country. 

M. Flachat’s most im})ortant works, apart from railw'ays, 
consisted in the part taken by him in the construction of the 
Halles Centrales of Paris, and in the reconstruction of the 
cathedral of Baycnix, an edifice of w'hicli he rebuilt the founda- 
tions without interfering with the structure. 

J. Macquorn Kankine, pupil of the celebrated Professor 
ForK's, wrote a paper entitled “An Experimental Inquiry into 
the Advantages of the U.se of Cylindrical Wheels,” pulJished in 
1842. Mr. Itiinkine at first served under kSir John Macueil, in 
Ireland. 

“It is well known,” he says “that loi’omotive engines 
moving at a high sjieed are liable to be thrown off the rails by 
trifling obstacles ; and, indeed, that they sometimes leap off 
spontaneously, without having met with any obstacle that can 
]je detected. This evidently arises from the circumstance that 
a carriage, and especially a hx'omotive engine, with conical 
wiieels, never im)Ves straight forw’artl but for an instant at a 
tiiu' , so that winmever a small ol»striu*tion, or an increase of 
speeil beyond a certain limit, can.'^es it to leap higher than tho 
depth of the flanges, it is almo.st certain to alight off the 
track. This source of ilanger, wiiich Inis been the cause of many 
accidents, is entiniy removed by the use of eylindiical wiieels.” 

“I am fortunately able,” lie priK'eeds, “to produce a re- 
markable proof of this fact, in an accident ilescribod in a paper 
wiiich I some time since laid before the Institution of Ci^il 
Engineers. Thirteen empty w'aggoiis ran amain from the summit 
on an inclined plain 1,160 yards long, sloping at the rate of 1 in 
30 ; and notwithstanding the w'eight of some of their brakes, ac- 
quired a high velocity, whicii it was impossible to estimate 
exactly. They met with no obstruction until they reached tho 
bottom of the plane, where a 3-in. plank was laid across the 
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rails for the purpose of throwing them off ; they all leapt over the 
plank in succession, alighted, without a single exception, on the 
rails beyond it, and continued their course at a velocity of about 
twenty miles an hour. 

“ Tills is attriliiitablo solely to the use of cylindrical wheels; 
and, remarkable as it may appear, is only one out of inuumerablo 
instances in wliich carriages have leapt over stones and other 
obstacles without being thrown off the rails.” 

Soon after he entered ujion the ihities of the Eegiiis Chair of 
Cinl Kngineering and .Mtehanics in the Uni\ersity of Glasgow, 
Professor Jiankiiie turned his attention to the jiroductioii of a 
series of Manuals for engineering stinlents and ])ractical men, 
which, taken togttlnr, constitute a monument of patient, perse- 
veriug, aud skilful original investigation, of vast Kuentific 
grasp of mind, and of brilliant literary \\orknianshi|)- a monu- 
ment which cannot fdl to carry <1 o\mi to posterity the memory 
of the man whose honourable n.imei^' lK)rne u])on their title-pages. 
Till se Manuals are so thoroughly well known and apj)reciated by 
the profession that it is not incumbent that we should in any 
way enlarge upon tlimn lure 

Thomas Grkenw’ood, Civil Kngineer, wdioso name has long 
and well been assix-i.itiMl with the j>rogressive development of the 
more complex classy of labour-s<iviiig machinery. Long before 
machinery for intiTcliangeahle mamif.icture was know’ii in 
England, Mr. Gnenwood ilesigned maeliiniry im!>odying all the 
princi]»les, and containing nearly all tin* motions, of the now 
familiar milling m<ichiiie, which in its v.iried forms lias come to 
he employed in all establishments wlitre the inti rchiingeahle 
system of maniif.ictun* is e.irried on. 

Mr. (ireenwool was appointed chief draughtsman at Mr. 
Fairhairii's works at the W* llingtoii Foundry. Mr Greenw'ooil’s 
experience in ])late or s^tr^ot^J)e moulding enabled him to 
arrange a siuvessfu) hvstdii of shell moulding upon that 
principle at Woolwich, the saving to the country iltirted in the 
new shell foundry being very great. Taking thi' ])rices which 
had been paid ly the Goveriimint for shot and shell, especially 
in time of w'ar, whioi work wms done iiiidir pressure, it w'as 
found tlnit the sa^^llg tffeetod during one year’s working of the 
new foundry alone cov»red the w'hole cost ot buildings, plant, 
and rnaeliineiy. Besides the shell-founding ai>paratus, Mr. 
Grecnwixxl designed machines for the manufacture of Boxer 
fuses ; hushes tor sliells ; rocket-making and filling machinery; 
and for various other puriioses. 

M. DR Mrtz, the founder of JVTottray. 

John Bohinson M‘0lran, M.P. Mr. M‘Clean, who was a 
son of the late Francis M'Cloan, of Belfast, was l>orn in 1813, 
and was educated at a school at Tillieoultrie, N.B., afterwards 
at the Belfast Institution, and at the University of Glasgow. 
Mr. M‘Clean was one of the senior members of the Institution 
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of Ci\dl Engineers, of which Institution he had held the office of 
President; while he was a Fellow of the Astronomical, the 
Geological, and other scientific societies, and had presided as 
a director and chairman or deputy chairman over one or two 
telegraph companies, and also many other important companies 
connected with his profession. 

Jean Chacornac. — This eminent French astronomer is 
described as cliiefly known for his discoveries among the 
planetoids w'hose orbits are contained betwecm those of Mars 
and Jupiter. In his earlier years ho devoted himself to com- 
merce ; but having, in 18/)1, made the acquaintance of M. Valz, 
Director of the Marseilles Observatory, Chacornac bee^ime an 
enthusiastic student of astronomy, devoting himself to research 
in connection with the solar spots, and to the assiduous ex 2 )lora- 
tion of the heavtuis. On his discoA cry of a new comet on May 
15, 1852, he made up his mind to abandon commerce and devote 
himself entirely to astronomy. 

In 1852 M. Valz, following the example of Mr. Hind, had 
drawn soni(‘ ch.’ijts of the region of flu' heavens in which the 
small jdanet'' were likely to he met w'ith, and on Chacornac 
taking the above decision, Valz entrusted to him the construction 
of the “ Atlas ecliptique.” Chacornac commenced his observations 
on the region of the small jdanets on Juno 1, 1852, and on 
Se})teTnber 20 he discovered Massalia, and on April G, 1853, 
Phocaca, and that with an equatorial telescope of only thirteen 
centimetres aperture. 

When M. Le Verrier sought to reform tlic personnel of the 
Paris 01»seiwatory, he called to his aid M. Chacornac, who, in 
1854, w'as appointed Adjoint Astronomer. 

At the ()bsiTvatory of Paris Chacornac had at hi‘« disposal 
an eqnatorijjl of 7-iu. aperture, equal to that of Mr. Hind ; ho 
sat down in his charts stars iij) to the 13th magnitiuh*. and the 
limits which they embraced were at tlio same time somewhat 
extended. Tlie jmblic.ition commencetl Avry soon aftiT, and 
from 1851 to 18G3 thirty-six charts, of which some contained 
not less than 3,000 stars, Avere put into tlu' hands of astronomers. 

During tlio eonstrnction of these charts, Cliacornac dis- 
coA’erod many small planets — Amjdiitrite (March 3, 1854), 
Polymnia (October 28, 1854), Circe (April 6, 1855). Lydia 
(January 12, 185G), Ljetitia (February 8, 1856), and Olympia 
(Sej)tembcr 12, 1860). At the samo time he observed all the 
comets w'hicli were theu visible, and defineil, AA'ith the telescope 
of Foucault, of 80 centimetres, many spiral nebulae, previously 
studied by Jlerscbel. The drawings of M. Chacornac are among 
the most careful we possess, aud appear to show that nebulae of 
this kind xindergo in time slight Auiriations of form. 

This collection of remarkable works brought to the astrono- 
mer of the Paris ObserAuitory many academic and honorarj^ re- 
wards: thus, ho obtained the Lalande Prize in 1852, 53, 64, 55, 
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66, 60, and 1863, became titular astronomer February 26, 1867f 
and Chevalier of the Legion of Honour August 16, 1867. 

His labours, howt'ver, and their attendant anxieties, told 
upon his health. After going to Spain, where he went to 
observe the total eclipse of the sun of July 18, 1860, the ecliptic 
charts were issued less frequently, and in June, 1863, lie quitted 
the Observatory to retire to Ville Urbaime, in the suburbs of 
Lyon. 

In his country retirement M. Chacormic, whose spirit had 
preserved all its activity, constructed with his own Ininds a 
telescope of three metres focus, by means of which, until with- 
in th(‘ last few months, he assiduously observed the solar spots 
and their manifdd transformations. In the description of their 
inco'^Nint changes he sought new jiroofs of the gaseous nature of 
the sun — an idea which he was one of the first to announce. 

PnorKSsoit Donati, Director of the new Observatory at 
Florence. His name is universally known, from its l)cing con- 
nected with the spb‘ndi{l comet of 1868, which he was the first 
to discover on (lie 2nd of June ot that year. Ilut this was by 
no mt*ans his only comet ary discovery. His first was made in 
186-t, tliougli on that <K\Msion he had been anticip.ited. Hut 
the j)rionty remaim'd vith him in a like discovery on June 3, 
1866, Novemlu r 10, 1867. and July 23 and September 0, 1864, 
as well as tm June 2, 1868, before referred to. Of the.se and 
other comets Professor Donati made many observation.s, besides 
determining the orbits of sev«Tal. He also made many interest- 
ing spectroseoj)ieal examinations l»oth of eoniets and of tile solar 
disc, besides f)ther astronoaiieal investigations. 

31. (b)sTK, the well-known natiinilist and member of the 
French Institute He first dt voted liims,>lf chiefly to tlie study 
of companitive emlirvogeny, and his earlier works attracted so 
much attention that a special professorship was created for him 
at the Oolb'ge of France. Of late years he Inul chiefly applied 
himself to the .science of tin- artifici.il production of fish, and it 
was on his recommendation that the Of>vcrnment in 1861 founded 
the breeding ponds at Hunintnm, for stocking tin* Hlione with 
salmon and trout, and wliicli in two years })roilueed 600,000 
young fry in that river. As inspector-general of fluvial and 
coa.st fisheries, he also m.ule inimerons ex]»(*riments for the pro- 
jiagation of oy.sters, but the exjwctations which had been raised 
by his tln'ories have not so far been realised by the results 
obtaiiKKl. M. Co.ste was the author of minierouH physiological 
works and reports to the Academy of Scieiici's. — Nature. 

Professor Czermak, the eminent physiologist. 

Professor Harkeu, M.D., Professor of ExporimonUal 
Physics in the Koyal College of Science for Ireland. 

Thomas Wormald, F.K.C.S., at Gomersall, Yorkshire. He 
commenced his professional studies under the celebrated John 
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Abernothy, to whom ho was apprenticed at the Royal College 
of Surgeons. Having completed his hospital studies, he was 
admitted a member of the College of Surgeons on March 5, 1824. 
He had previously assisted as Demonstrator of Anatomy at 
his hospital, and, in conjunction with the late Mr. M‘Whinnie, 
published some anatomical diagrams of groat use to stud(*nts. 
In the Royal College of Surgeons ho fillixl all the highest offices, 
having been elected in the first batch of Honorary Fellows 
of that institution on December 11, 1843; [and in 1849 he was 
elected, in conjunction with the lat(‘t Messrs. Hodgson, Pilcher, 
and Bishop, a member of the Coiineil. In 1857 he was ap- 
pointed Hunterian Orator, when he delivered an admirable 
oration before a large audience. In 1865 he received the highest 
honour his colleagues could confer on him — the Presitlent’s 
gown. 

Sir Johx Bow'hing, F.R.S., had reached the age of eighty. 
When merely a bo}’, John BowTing was sent to Spain as clerk 
to an Exeter mertyintile firm wdiieh had an agency in that country, 
shortly aft(T the close of the Peninsular War. He w'as soon 
afterwiirds employed by our Foreign Office to collect statistical 
information on the Continent for the advantage of British trade. 
At the same time he di.sjdayed his ver.Hatile talent in literary 
pursuits. ('Tran.slations ciiiefiy of po(try) from different modern 
languages — Spanish, Russian, Polish, and others — gained him a 
popular reputation for scholarship. He acted meanwhile as 
literary secretary to Jereniy Binthain. whose literary exivutor 
he became on Beiitlnim’s decease, and jmblished a (‘ompleti* edition 
of that philosojiliers works. In 1825 he became editor of the 
Westminiiicr JRcvifW, which w'as tin* organ of critical and plii- 
losophical Radicalism. His pamphlet.s and essays, however, bn 
questions of commercial ])olicv waTc the most serviccal>lo pro- 
ductions of Dr. Bowring (LL.D. of Groningen). When he had 
a seat in the House of Gommons, he carried, in opposition to the 
Government, a resolution that the gross revenues of all taxes 
should be paid w'ithout reduction into the Exchequer. Aided 
by the support of Prince Albert, he obtfiined, after a discussion 
in tin* House of Commons, the issue of the florin, which W'as the 
first stt*p towards the introduction of the decimal divisions into 
our currency. In 1849 ho w'as appointed British Consul at 
Canton ; in 1851, while on leave of absence in England, he was 
promoted to bo her Majesty’s Ph'iiipott'ntiary in Cliina (having 
previously held temporarily the post of C'hief Superintendent of 
Trade) and Governor of Hong Kong, and received the honour of 
knighthood. In the spring of 1855 Sir John Bowring went on 
a special mission to Siam, and concluded a treaty of commerce 
with the two kings of that country — a task in which several 
previous negcitiators had failed. He aftorAvards published his 
travels under the title of The Kingdom mid People of Siam, 
Having retired on a pension in 1859, ho subsequently published 
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an account of the Philippine Islands . — Abridged from the lUus^ 
irated London News. 

Baron Westbury, tho distinguished lawyer and statesman, 
Lord High Chaucollor of England. Tho Bov. J. C. J. H. 
Abraliall, of tlie Boctory, Buttcrleigh, Collumj^ton, and Lord 
Westbury were schoolfellow's in 1809-11, at the Fort, Bristol, 
under the Bev. B. Bedford. Tln» scliool wvis broken up, wdion 
young Bethell cnme iiiuler his fathers instruction until, at tho 
very early agt‘ of fifteen, ho W'as elected Sch(»lar of Wadham. Mr. 
Abrahall spi*aks from ctU'tain knowleilgt*, liaving been himself a 
scholar of the same College and Foumlatioii. 

James Holmes, for many years tho ])rinter and part pro- 
prietor of the Aihnupum. Mr. Holmes was born at ExetiT, and 
received his education at the Grammar School »)f that city. He 
served his time as an apjwentiee to the late Mr. Bol)ert Besley, 
the f.ither of 31 r. Aldc'rman Bi'sley. Wlnui liis apprenticeship 
w'Jis at an end he e.ime to Lond»m, and worked at the printing- 
house of 31r. Valp}, the wadl-knowm publisher of (*ditions of the 
Classic''. Ho afterward'' w’ent to 31es.srs. Bensleys’, where he 
was einployc'd as a proof-reader down to the close of tho year 
1824. He became the printer of the Law Journal and Law 
Advertis(r. During 1827-8 he printed the London Weekly 
Kevtew, which w’as <liscontinued early in 1829. Tlie 
Journal w.is also oriixinated at 3Ir. Holmes's office in 1829. In 
the same year .Mr. Silk Buckingham sold tlu' Athnueum to Mr. 
John Stirling, and sh<»rtly afterward^ the printing of the journal 
was t^an‘^ferred to Took's Court. 3Ir. Holmes then la'came one 
of the proprietors f)f the paper. In the year 1869 Mr. Holmes 
sold hi*' .diare in tlie Athemeum. and retiretl from bu.siru'ss. Ho 
died in tin* ( iirhty foTirth year of his ago. As a printer, Mr, 
Holme.s pos.se''Se<l irnMt ti‘'te. He w'as an unusually good press- 
reader. and wa^' well acquainted with tho classics and with 
modern languages. 

John Stuart Mill, tho eminent Political Economist, and 
author of a ^yUem of Jjoyte. 

David Livixf}. stone, the African Explorer. The following 
testimony b) Li \nng.st one’s character is from the pen of Mr. E. D. 
Young, U.N. : — 

“ His exten.sive travels place him at the head of modern ex- 
plorers, for n(^ one has dared as yet to penetrate where he has 
l)een ; no one, through a lengthy series of years, has d(‘vot,ed so 
much of his life to tlie work of searching out tribes liitherto un- 
known ; and I believe that his equal will rfirely, if ever, be 
found in one particular and essential cliaracteristic of tho 
genuine explorer. He has the most singular faculty of ingra- 
tiating liimself with natives whithersoever he travels. A frjiiik 
openhearted generosity, combined with a constant jocular way 
in treating -with them, carries him through all. True, it is no- 
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tiling I)ut the most iron bravery which enables a man thus to 
move among difficulties and dangers w’ith a smile on his face 
instead of a haggard, careworn, and even a suspicious look. 
Certain it is, also, that, wherever ho has passed, the natives are 
only too anxious to see otlier Englishmen, and in this way we 
must crown him ‘ the King of African Pioneers.’ ” 

Livingstone liad his faults and his failings; but the self- 
will and obstinacy ho possibly at times displayed were very near 
akin to the qualities which secured his triumphant success, and 
much allowance must bo ma<Ie for a man for whom his early 
education had done so little, and w'ho wns forced, by circum- 
stances around him, to act with a <lecision which must have 
8om(‘time8 offendc'd his fellow- workers. Aliove all, his success 
depende<l, from first to last, in an eminent degree upon the great 
power which ho ]H»ss('Ssed of entering iiito the. feelings, wishes, 
and desires of the African tribes, and engaging their hearty 
sympathy. 

PnANCis Garnikr, a lieutenant do Taiss(*nu, and the second 
in command of tlie exploring expedition whieli in 1866, 1867 and 
1868, a'^cendod the Mekong river from Saigon, and succeeded in 
making its way down tlie Yang-tze-Kiaiig to Shanghai ; indeed, 
it was ho who assumed the leader^'lnp of the party when CaptJiin 
Lagree porisliotl on the frontiers of Yunnan. On his return to 
Europe, M. (jiirnier sp<‘nt some four years in 6up(‘riTitending the 
official account of the journey in which lie liad taken so promi- 
nent a part, and the result <»f his labours is to be found in the 
three bulky voluim‘S w'hieh were published by the French 
Government in 1873. — Ailieno'um. 

John MacOtinn, a well-known and much-respected ship- 
owner and merchaul, at seventy-one years of age. Thedeceavsed 
gentleman was well-known in shipping and commercial circles, 
not only in Greenock and the West of Scotland generally, hut 
also in London, Liverpool, &c. Some of the ships owned i>y him 
while ill the China tea trade have earned a world-wide reputa- 
tion for having made some of the fastest passages on record. 

Captain INIaukt, the American liydrographer and astronomer. 

Gkorok Catlin, the intrepid traveller in North America. 

CiiAPEUONT Lahat, some time Minister of Marine. 

J)r. Fukiist, the Orientalist. 

Sir Roueut Macluur. 

Samuel, Lord Bishop op Winchester. “He was,” says 
the Rev. Henry White, Chaplain of the House of Commons, 
in his sermon preached at the Royal Chapel, Savoy, “above 
all things, earnest as a ruler of the Church and a preacher of 
the gospel — a prc'acher who was not content to deliver his 
^Master’s message in an enfeebled array of truisms and common- 
places, but who was ever conscious and capable of genuine. 
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fervent, and therefore eloquent, appeals to his hearers. Through 
all his teaching and ruling there ran a golden cord of kindliest 
and subtlest sympathy for others. It is no disrespect to 
his colleagues and contemporaries in Church or State to say 
that there are scarcely ten men in these r(‘alins who could by 
sheer force of religious earnestness, 8}Tnpatliy, catliolicity, and 
tact triumph, as the Bishop did repeatedly, over powerful and 
prejudiced opposition. As a man, and as a pndate, we could 
never so ill afford to lose him as at present ; but, though dead, 
‘ ho yet speaketh ’ ” At St Paul s Cathedral, Dr. Claughton, 
Archdeacon of London, preached in the forenoon a st'rmon with 
reference to the death of the Bishop. He chose for his text the 
4th verse of the 2nd chapter of St Paul's Episfh* to tlie Philip- 
pians. He remarked that the deceased had great power in 
guiding and influencing hi*' fellow-men, and they all knew how 
well he ext*rcised that po’wer. His vic'ws were sf)und, Evangeli- 
cal, and Scriptural, combined ■^^ith a love for all that in ancient 
times had been Indd sacred in tin* Church. LeariuHl in the or- 
dinary .sense lu* might not have beim but he was a student of 
mankind, leaning to activity rather than to philosophical specu- 
lations. His grc<it (‘lid was the building up of the Church of 
Christ, and the brief notice on his coffin summarised the events 
of his life, “ I’weiity-eight years a Bishop in the Church of God.” 
In the afternoon the sermon at St. Paul’s was jireached by 
Canon Gri'gory from the parable of the “Five Talents.” Ho 
pass(‘d a high (‘ulogium u})ou the eliaraeter of the late Bishop, 
who liad met with much opposition; but that would die away 
when it w,t.s known how he had raisi‘J comparatively small 
events into great opportunities. 

Thu Rp]V Tiios Gaiiniku. I)(*an of Winchester, wlio died at 
the age of ninety-( ight, was the “ father” of the Linnean Society, 
having beim eh'etisl during the last century, in 171)8, only ten 
years after tlie foundation of the Society. Some of his contri- 
butions to bot^inical liter.iturc bore the date of last century. 

^ The Rev. W. Upton Richa«7>s, th(» widl-known London 
Aerg}Tnaii and once ha<iing member of the High Church party. 
He was educated at Gxfor«l. Ho held for several years an ap- 

t in one of the departments of the British Museum, 
•d(Hl Mr. Oakel(*y in the incumbeney of Margaret 
pel in 1841). He wais an intimate friend of Messrs. 
Isaac Williams, and also of Dr. Pust'v, who addressed 
curi/p, one of his controvc'rsial pamphlets a 
than twenty years ago, on the subject of auricular 
entitled, The Church of England leaves her children 
% their griefs. 

M. Dymoke, of Scrivolsby, Her Majesty’s Champion. 

M. A. Thierry, historian. 

Lafont, French actor. 
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Prince Poniatowski, the composer. 

Kobebt Graves, A.R.A., engraver. 

Professor Buchanan, of Glasgow. 

The Countess Guiccioli, novelist. 

Lady Chatterton, novelist. 

J. A. Winslow, the American Admiral. 

Benzoni and IIibam Powers, sculptors. 

Von Raumkr, the Nestor of Gorman historians. 

M. Tricoupi, historian and diplomatist. 

Baron CHARiiES DuriN. 

William C. Macready, tragedian. 

A. Manzoni, the poet of Itjily. 

Lord Lytton, poet and noA^elist. 

Sir Frederick Madden, K.H., of the Bfitisli Museum. 

George Ormerod, of Scdbury Park, Gloucestershire, F.R.S.i 
F.S.A., L.C.L., &c., a well-known antiquary; aged 87. 

John Gough Nichols, F.S.A., the third in a rsicoof English 
printers wlioso names liavo for upwards of a century been closely 
identified with everything bearing on English topography, 
genealogy, &c. ; and of which his gnindfather, the author of 
The Literary Anecdotes and the historian of Leicestershire, was 
the first. ()f tlieso Mr, J. Gough Nichols was undoubtedly the 
most eminent. Besides editing the Gentleman! s Magazine for 
many years, he edited the Collectanea Toyographica and the 
Topographer and Genealogist \ and in 1862 commenced the 
Herald and Genealogist, which is still in course of publication ; 
and in all tlieso did good service to the aiuso of historical truth 
by his unsparing exposure of all false claims to titles and 
pseudo-genealogies. In addition to numerous papers in the 
various antiquarian journals, ho was the author of many sepa- 
rate works. Ho w^as one of the founders of the Camden Society, 
and of the humlrod and odd volumes illustrative of our national 
history issued by that society, several wore edited by him, while 
nearly all the others contain acknowledgmemts from their re- 
spective editors of their indebtedness to Mr. Nichols, whose 
exrensive knowledge was always most freely placed at the 
service of others. Mr. Nichols lived to be the eldest member of 
the Literary Fund Committee, with one exception, having been 
elected to it in 1836. 

John Anthony Galignani, the elder of the two brothers^ 
who rminy years back, by tlieir talent, energy, and perseverance, ' 
raised the newspaper which bears their name to a high |>oint 
of prosperity. He founded near Paris the “ Galignani Hospital,’ * 
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intended specially for indigent Enflflish snhjects; and, in ad- 
dition, conjointly with his brother, defrayed the whole expense 
of biiildinjor, in the vicinity of their country residence, the pre- 
sent large hospital of Corbeil. 

John Camden Hotten, the publisher, aged 40. Allibone’s 
Critical JHctlofiarjf of Fmglish Literature, sub voce Syntax, 
aifords some idea of his literary labours ns contributor to the 
Literary Gazette, the Parthenon, the London Beview, &c. ; and 
there, too. will bo found a list of some threescore volumes either 
written or edited by him, among which may be mentioned his 
clever bio£rrnphical sketch of Thackeray, and the Story of Charles 
Liclrnds Life — the latter, as he wrote mo at tho time, the 
result of “ twenty days’ hard work .** — The Academy, 

Prior. John Lewis Pttssetx, of Salem, one of the founders, 
and for many years president of the Fssex County (Massachu- 
setts) Natural History Society, which afterwards became part of 
the Essex Institute, an activt* worker in botany ; Mr. George 
Gibbs, of New Haven, the distinguished American ethnologist 
and philologist, whoso special w’ork had been in the language 
end history of the North American Indians ; Col. John W. 
Forster, president of the Chicago Academy of Science, a con- 
stant contributor of papers and memoirs on geological and 
archaeological subiects. and joint author with Prof. "Whitney of 
the Government Report on the Mineral Lands of Lake Superior, 
pubbshod in 1850; and Prof Henry James Clark, of Amherst, 
one of the most thorough hi^^tologists and best microscopists in 
the country, and a large contributor to Prof Agassiz’s volumes 
on the Natural History of the United States. Of these losses 
to science, Prof Clark was under fifty, and only Prof. Lewis 
over sixty. — Batitre. 

Francois Hugo, politician. In the funeral procession, the 
car and the mourners having reached the tomb at P^^ela Chaise, 
the father of the deceased, Victor Hugo, immwliately following 
the car, M. Tjouis Blanc delivered the funeral oration. After 
alluding to the natural grief under which M. Victor Hugo was 
labouring, the orator reminded his hearers that the son had 
shared the father’s exile. Ha^nng described the political views 
and career of M. Victor Hugo and his son, M. Louis Blanc con- 
cludes! by declaring, at the express instance of the father, that 
l>oth the deceased and his sorrowing parent held a belief in God 
and in the immortality of the soul. At the conclusion of the 
address there was a slight applause. Upon quitting the ceme- 
tery the chief mourner was hailed with loud cries of “Vive 
Victor Hugo,** “ Vive la R^publique.** 

Francis Xavier Winterhalter, the favourite Court painter 
of Her Majesty and of the late Prince Consort, whoso portraits 
by him are familiar to us all through the engravers* art He 
was about seventy years of age. He passed through a course of 



OBITUABY. 


259 


professional training as a student in the Academy of Arts at 
Munich, and afterwards completed his studies in the gfilleries of 
Italy. Early in life he attracted the attention of Louis Philippe, 
and of some of the Kings and Princes of the various States of 
Germany : this in its turn led to his employment as a por- 
trait painter hy Her Majesty, wlio commissioned him to paint 
portraits not only of herself and of the Prince Consort, but of 
Sir Kobert Peel and the Duke of Wellington. He also painted 
several other members of the Eoyal Pamily and of our aris- 
tocracy. It will be rcmemljered that two portraits of the Empress 
Eugenie by Winterhalter formed conspicuous objects in the 
gallery of the Great Exhibition of 1862. 

Sib Edwin Landseek, B.A., the most famous animal painter 
of his time. 


Bichabd James Lane, A.B.A., one of the two Associate En- 
gravers of the “ old class” on the Academic role ; and his associ- 
ateship was one of the oldest in date. Ho won his reputation 
as’ a lithographer before litliography had been comparatively 
superseded by other rival processes.# He likewise executed some 
original lithographic portraits, find reproduced subject-pictures 
in the same medium. He also wrote on jirt ; and some 
humorous rhymes of a satirical and personal application, now 
forgotten, have been attributed to him. 

John Pabtridge, who in his day was a portrait-painter of 
considerable ability find repute. 

Charles Lucy, the painter. 

Edward Thomas Harris, inventor of the scaffold forgetting 
at the dome of St. Paul’s, and of the grcfit picture of London, at 
the Colosseum in the Begent’s Pfirk. In 1838 Mr. Harris 
painted for Mr. Moon a large picture, for ongra^ung, of the 
coronation of Queen Victoria. In 1853 Mr. Harris completed 
the restoration of Thornhill’s paintings in the dome of St. Paul’s 
Cathedral. He died at the ago of eighy-threo. 

J. P. Molin, the famous Swedish sculptor, W'ho produced, 
liesides other fine w'orks, the ever-meraorable ‘ Wrestlers,’ which 
was the chief artistic attraction of the International Exhibition. 

Signor Binaldo Binaldi, an Itfilian sculptor, formerly in con- 
siderable repute, as a follower of Canova. 

Dbotjin, a young Parisian painter of note ; who killed him- 
self, accidentally, with an over-dose of chloroform. 

Antoine Chintbbtjl, the able Prench landscape-painter. 

Susan Dubrant, the sculptress. 

Thornton Hunt, the popular journalist. 

August Poitbvin, sculptor, a pupil of Budo and M. 
Maindron. 


b2 
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At Dusseldorf, Herr C. T. Conrad, a painter of merit. 

In Paris, the old sculptor, M. Amedkb Durand, who was bom 
in 1789, and gained a medal in the Ecolo dcs Beniix-Arts in 
1810. In Italy he produced busts of Murat and his children; 
afterwards he sculptured a statue of Religion for the monument 
of the Due d’Enghien, in the chapel at Vincennes, and two fine 
medals, commemorating the passage of the Simplon and the em- 
barkation of Napoleon the First on board the Bellcrophon. 

]\r Cei.estix XANTKurn, p.iinter and lithograplier, of con- 
siderable note, and latdy Conservateur du j\lu^(f*o de Dijon, and 
Director of the Ecole des Beaux- Arts in that place. 

SroNOu Ernksto llAYPr.R, a promising young painter, of 
Genoa. 

Sir William Titk, M.P., the able architect. He will bo 
principally remembered by liis design of our third Royal 
Exchange. 

John Y. Akermann, archaeologist ; sometime the able and 
courteous Secretray of the Society of Anti(piaries of London, 

Godard, senior, the oldest of the French aeronauts. 

Charles Knight, author and publisher, who, by his 
literary irulustry and taste, devoted liimsolf systematiciilly to 
tlie establishment of “a clieap and wholesome literature for tlie 
people.” He was the son of an alderman of Windsor, whom lie 
assisted in Ins business as a lookseller, and from whom lie 
imbibed literary taste, as well as from George Canning, wJio 
was then the “ working editor ” of thi' MicrocuHin, printed in 
old Mr. Knight’s office at WimKor. Charles Knight, at the ago 
of twelve, was sent to Dr Nicholas’', school at Ealing. He had 
alrejidy (says tlie Turns) jacked nj) a smattering of Latin and 
French from an (migrt jiriest in a day school at Windsor, and 
had devoured Robinson Crusoe, the Arabian Nights, Gulliver's 
Travels, the Tales of the Genii, and th(‘ Seven Champions of 
Christendom, with all the avidity of ehildliood. At Eiling ho 
seems to have l>ccn but a desultor}’^ student, and one who, in 
spite of the gift of a very quick and retentive memory, liked 
English loro far better than his Eitin Syntax and Prosody. Ho 
loved the school, however, and then*, as a boy, ho first was 
introduced to the late Sir Henry Ellis, for many years the 
genial and courteous ex-Librarian of the British Museum, then 
a fellow of St. John’s College, Oxford, and a frequent visitor at 
Dr. Nicholas’s house. 

Knight’s first connection with bibliography and literature is 
thus recorded by himself, and the event is so characteristic of 
his tastes that we venture to ^vo it in his own words : — 

“In my dealings in second-hand literature a circumstance 
occurred which had some eflfect in leading mo to one of the most 
pleasant labours of my future life. I been sent to a house 
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at Old Windsor to make a list of books belonging to a clergyman 
who had received an appointment in India. When the price to 
be given had been settled at homo, I again wont to make the 
offer, with the money in my hand. The generous man was 
pleased with what he considered libenil terms, and said to me, 
‘Young gentleman, I will give you that imperfect copy of 
Shakespeare for yourself.* It was the first folio, and sadly defective 
in many places. I devised a jdan for making the rare volume 
perfect. The fac-simihi edition, then rirently published, was 
procured. Among the oldest founts of lypo in our printing-office 
was one which exactly resembled that of the folio of 1 623. Wc had 
abundant fiy-loaves of seventeenth-century books, which matched 
the paper on which this edition was printotl. I set myself the 
task of composing every page that was w'holly wanting, or was 
torn and sulli(x.l; and wdion the book was handsomely bound I 
was to have the copy for myself. Jlut one of the Eton private 
tutors, to whom my fitlier showed the volume, offered a 
tempting price for it, and iny treasure passed from me.” 

And yet all was not lost. The very process of “ settingup’* 
the types led him to undcrstJind the essential differences of the 
early text as compared with modern editions of Shakespeare ; 
find many years afterw'ards this “ imperfect copy” of our great 
Poet’s works blossomed into the Shakespeare wdth which Charles 
Knight’s name wdl 1 for ever be associated, to say nothing of 
other less important works bearing on our early dramatists and 
poets. 

Charles Knight next joined his fatlier in establishing, in 
1812, the IViJidsor and Eton Eapress newspaper, of which he 
became editor. During the last years of his Windsor life ho 
became the printer and the publisher of the Etonian. This 
circumstance led to an intimate acquaintance with Winthrop 
M. Praeil, Macaulay, Sidney Walker, John Moultrie, and 
Derwent and Heury Nelson Coleridge, who afterwards, while 
undergraduates at Cambridge, became the chief contributors to 
Knights Quarterly Magazine ; and this, in its turn, led to the 
esta’ldishment of Charles Knight as a publisher in London in or 
about the year 1823. 

In 1827 he becjimo connected with the newly-founded 
“ Society for the Diffusion of Useful Knowdedge,” which suddenly 
st{irt.od into being under the auspices of such men as Brougham, 
Tooko,* Grote, Lubbock, Bussell, Lefovre, Hobliouso, and the 
rest of tlio leaders of free thought and liberal opinions. He 
now commenced the publication of the British Almanac^ with 
which he assailed the old almanac of Erancis Moore, and other 
almanacs of the Stationers* Company. These were followed by 
his Companion to the Almanac — an annual storehouse of “ useful** 
information on subjects connected with educational statistics, and 
other branches of social and political economy — ^and of his 

• The Charter of tho Society was drawn by Mr. William Tooke. 
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Library of Kntertaining Knowledge. This “Library*' 
■was the first of its kind, and it gave, more or less, the idea 
which was afterwards realised more completely in the Family 
Library t started by John Murray; and in Jjardner's Cabinet 
Cydoycedia, published by Messrs. Taylor and Walton in Gower- 
street. Mr. Knight followed up his “ Library ” by the Fenny 
Magazine anti the Fenny Cyclopcedia^ in both of which he called 
in the aid of wood cngwiving. 

For alKiut twenty j'ears’ connection witli the “ Useful Know- 
ledge Society,” continueti, until, indeed, its lejiders and Council 
thought that the time was come when individual enterprise would 
be able to cJirry out to a successful issue tlie various plans 
which they had inaugurated. Accordingly, other important wwks 
were now commenced by Mr. Knight on his own account, and 
■without the positive support of the Society’s name. The Fenny 
Magazine had acted as a pioneer, and prepared the road for 
these, of which, as Mr. Knight tells us, the Fictorial llihle was 
the most successful as a permanent work, and the “Pictorial” 
edition of the Arabian Nights the most beautiful in artistic 
execution. These were followed by the Pictorial Shakespeare^ 
which he .styles •* the m<»st congenial undertaking of his literary 
life;” and the Fictorial History of England. ctTtainly the most 
valuable of all as a contribution to the history of the people 
themselves, their industries, their manners and customs, and, 
in short, of all that constitutes the character of a nation as dis- 
dinct from the mere annals of its Pi*inct‘s and Ministers. 

The first numlaT of the Fenny Magazine contjiiucd that 
compiler’s jewel, J)r. l)od’.s Sermon on Malt, at which the honest 
workers on the Mirror ilid not grow' pale; while Knight him.solf 
acknowdedged the Mirror to have “gone on improving from year 
to year.” 

Mr. Kniglit had the consolation that lie was really minister- 
ing to the public good uliile he boro uj), unaided, under the 
heavy load of the Fenny Cyclopeedia. d'his he carried on to its 
close, through twelve long years, butat a heavy loss, on account of 
its being overweighted by the heavy “ t ixes on knowledge,” for 
the repeal of which he fought so m.infully and gallantly. The 
title of the Cyclopepdia was a mistake — a miscalculation, for 
whichno probable sale could repay —an opinion which Mr. Picker- 
ing, the eminent publisher, expressed in our liearing, though ho 
admitted that the literary an<l scientific value of the Fenny 
Cyclopcedia was superior to that of any other work of its class. 
Mr. Knight expended on the Fenny Cycloptedia, for literature and 
engravings, the large sum of 42,000/., and in producing which 
he had to pay the Excise no less a sum than 16,500/. “ Now 

that the taxes on knowledge are abuses of the past, it seems 
scarcely credible that the producers of the soundest and most 
beneficial literature were only a few ycfirs subject to such 
exactions. It is even more wonderful that, in the face of so 
extortionate a law, a man could be found brave ami liopeful 
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enough to begin and finish such a work. Of course, all that the 
publisher said so forcibly in proof that the commercial failure 
of his magnmi optLs was due to pernicious law, is also a demon- 
stration tliat under the circumstances the work ought never to 
have been undertaken.” This opinion, so sagaciously expressed 
in the Athencsum^ was doubtless the conclusion of the majority 
of the three hundred guests who dined together at the Albion 
Tavern to celebrate the completion of Mr. Knight’s hercxilean 
labour, with Lord Lroughanx in the chair. 

We have referred to Mr. Knight’s Factorial History of 
England^ which was contributed by several eminent hands. But 
he had long contemplated the production of a general History of 
England, on a more comprehensive scale, and in his extensive 
reading he had gathered materials for a comprehensive History 
of the Feople. The remarks of the IhncSy however, in 1854, led 
him, as he tells us, — 

“ To depxirt from the original design of writing a domestic 
history of England apart from its public history. Upon a more 
extended plan,” lie adds, “ I would endeavour to tniee through 
our long-continued annals the essential connection between our 
political and our social history. To accomplish this, I would not 
keep the people in the background [as is done in many histories], 
and 1 would call my work the FoptUar History of England^' 

Mr. Knight eloquently writes in reference to this subject: — 

“ The people, if 1 understfind the term aright, means the 
Commons of these realms, and not any distinct class or section 
of the population. . . A century of thought and action has 
widened and deepened the foundations of the State. This, 

* People,’ then, want to find, in the history of their country, 
something more than a series of annals, either of policy or of 
war. In connection with a faithful narrative of public affairs 
they want to learn their own history— how they have grown 
out of slavery, out of feudal wrong, out of regal despotism, into 
constitutional liberty and the position of the greatest estate of 
the realm.” 

This work has been truly described as “ a considerable per- 
formance;” but it IS open to the objection thfit its main object 
has been overwrought, it being too popular. Whoever reads 
the list of contributors to the Famy Cyclopedia must l)o con- 
vinced that Mr. Knight assembled round him workers of first- 
rate authority. His three autobiographical volumes were less 
attractive than the majority of his works ; the six volumes 
of Knight’s Jjondon w'cre of unequal value, and the master- 
hand in them less evident. “In his transactions,” says the 
Atheneumy “ he was conscientious and honourable ; and under 
the difficulties and vexations that attended his greatest labour, 
he was nobly considerate towards his literary coadjutors. He 
was a man of many friends ; and every one of them — now living 
in this bind — was touched by the intelligence that a blow long 
expected and long delayed had at length fallen, and that Charles 
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Knight had died in his eighty-second year, at Addlestone^ 
Surrey. As Charles Knight was one night retiring from the 
table of “ Our Club,” Douglas Jerrold described the man in two- 
words, when, with a twinkling eye and tender voice, ho said, 
“Good Knight” 

Nearly the first half of Mr. Knight’s life wjis passed at 
Windsor, of which ho has left many pleasing reminiscences of 
the country when George the ThW was King. Tie had tra- 
velled extensively in England, Scotland, and Ireland, with open 
eyes and ears, and therel)y gained opportunities of obst‘ndngthe 
actual condition of tlic people. These In* turned to good account 
in his valuable work, entitled The Lanid We Live In. Hence, he 
wrote of the country as one of the country ; and, in after life, 
lift mostly resided in the suburbs of the metropolis, to the 
beauties of which he was more alive than most Londoners. He 
loved to dwell at Hampstead or Higligate; and at Addlestone 
ho shuffled of his mortal coil : he sleeps at his native Windsor, 
where a lich-gate lias been eret'ted by public gratitude in 
memor}' of a most iisefnl and laborious lifi‘, the fruits of which 
are to be seen in the litcTatiu*e and social condition of our age. 

Sm FnANns Pettit Smith, inventor of the screw mode of 
propulsion. He was Ixirn at Hythc, in Kent, on Feb. 9, 1808, 
and at his death ho had just completed his sixty-sixth 
year. He began life as a grazing farmer in Eomney-marsh, 
whence he removed to Hendon, Middlesex. During his early 
manhood ho constructed numerous modids of small boats, for 
which ho contrived various modes of propulsion. In 1834 one 
of these models, propelled by a screw revolving beneath tho 
water at tho stern of tho vessel and set in motion by a spring, 
was found to answer so well that Mr, Smith deemed the screw 
to be superior to paddles, which hitherto had laien exclusively 
employed for the propulsion of vcsbcIs. Ho continually improved 
upon this model, and in 1836 took out a patent for his “ screw.” 
In that same year a small vessel of ten tons burden, fitted with 
a screw, was built; and in 1838 tho Archiinedes, of 237 tons 
Imrden, similarly fitted, was launched, and proved a great 
success. The Admiralty after a while adopted the screw in Her 
Majesty’s Navy, and private owners shortly recognised its value 
for the merchant service. A House of Commons Keturn shows 
that up to the end of tho year 1869, /)78 ships of all classes in 
the Eoyal Navy and 1,720 in the merchant service, had been 
fitted with the “screw,” and that the total cost of these 
vessels exceeded 108,000,000?. Nevertheless, the difficulties of 
all kinds with which at first Mr. Smitli had to contend in 
introducing the “ screw ” were prodigious, and such as would 
have daunted most men. But an unshaken confidence in the 
correctness of his views uphold him against all opposition. 
While, however, Mr. Smith rendered such important services to 
his country, he was pecuniarily a loser. It is true that Her 
Majesty, on the recommendation of Lord Palmerston, in 1855, 
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granted Mr. Smith a pension from the Ci\dl List of 200/. a year, 
in consideration of his personal services to the Na^ 7 ’, and in 
1871 conferred upon him the honour of Knighthood ; but these 
recognitions hy Government of Sir Francis’ valuable and con- 
tinuous ser\dces during the best years of his life but inadequately 
recompensed him for his distinguished achievement. In 1857, 
at a public banquet in St. James’s-hall, a service of plate and 
2,G78/., the result of a national subscription, wore presented to 
Mr. Smith. For thirteen years prior to his death Sir Francis 
held the post of Curator of the Patent Office Museum, South 
Kensington. He was buried privately, according to his wish, 
at Brompton Cemetery. Sir Francis P. Smith was twice 
married, and his widow and two sons survive him. It is to be 
hoped that the Civil List Pension will, in consideration of his 
very eminent services to the country, be continued to his 
widow.— Jims. 

Joseph S. Wyon, medallist, who hold the appointment of 
Chief Engraver of Her Majesty’s Seals. This appointment had 
been previously hold by his father, Mr. Benjamin Wyon, and by 
his grandfather, Mr. Thomas AVyon, upon whom it was first 
conferred in the year 1816. The lately deceased artist was 
educated by his father, Mr. Benjamin Wyon, and in the Royal 
Academy of Arts, where ho obtained two silver medals. His 
first work of importance was a medal of James Watt, the in- 
ventor of the steam-engine. This medal so pleased the late 
Robert Stephenson that, at Lis recommendation it was adopted 
as an annual prize modal by the Royal Institute of Civil Engi- 
neers. The first work by the late Mr. J. S. Wyon, executed in 
his capacity as Chief Engraver of Her Majesty’s Seals, was the 
Great Seal of England now in use. In the year 1863 ho exe- 
cuted the medal struck by order of the Corporation of the City 
of London to commeniorato the passage of the Princess Alex- 
andra through the City previous to her marriage with Ids Royal 
Highness the Prince qf Wales, and in the year 1867 the modal 
for the sjime corporation to commemorate the visit of the Sultan. ‘ 
In the latter year he executed the medal struck by order of the 
Canadian Government to commemorate the Confederation of the 
four Provinces of the Dominion of Canada, The Great Seal of 
the Dominion of Canada, a beautiful work of art, was also exe- 
cuted by him at the same time. 
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[We have the pleasure of acknowledging onr indebtedness to 
the Builder for the following very interesting artistic document.] 


THE NATIONAL MEMORIAL TO HIS ROYAL HIGHNESS THE FRINCB 
CONSORT. 

With this title we have a large, costly, and beautiful book, 
which gives a liistory of the Natiojtal Memorial erected in Hyde 
Park, describes the construction, and illustrates every portion of 
it, lx)th as to colour and form, in a complete and very atlmirable 
manner. It is not too much to say that every Englishman is 
interested in the circulation of this volume, w'hieh will serve to 
comnnce all who study it, and who may not be al)l(» to visit the 
monument itself, that tlio finest modern work of its kind has 
been produced in this country, and that w'e have amongst us 
artists (as well as constructors) of high ability. 

It is a distinguishing feature of the I'ook before us that the 
name of every artist is given in connt'xion with his work, which 
should, and we hope will, have tlie (effect of bringing to some of 
them increased fame and fortune. We would point for example 
to the remarkable histories wTitten uilh the chisel on the 
marble jKKlium, half by Mr. J. Eirnic Philip and lialf byMr. H. 
II. Armstead the first setting fiirth the architects and sculp- 
tors; the second the painters, poets, and musicians; producing a 
whole honourable alike to the country ami the artists, both as 
regards conception and execution. 

This, taken as a whole (sjiys Sir Gill)ert Scott), is perhaps 
one of the most laborious works of sculpture ever undertaken, 
consisting, as it docs, of a continuous range of figure-sculpture 
of the most elaborate description in the highest alto-relievo of 
life-size, more than 200 ft. in l(*ngth, conbiining alout 170 
figures, and executed in the har<lcst marble w’hich could be pro- 
cured ; each figure, not cut, as is usual, out of adetiiched block, 
so that every portion can be (‘asily rc;u*hcd, and the w'asto stone 
readily struck off, but, on the contrary, hewn out of the solid 
mass of the monument, ju.st as if the forms w'ere cut out of a 
solid rock of marlde ; so that every opening between figures, or 
between parts of them, ])ecame a work of unusual cost and 
labour. We can bear testimony to the zeal with which both the 
sculptors, Mr. Armstead and Mr. Philip, persistently carried on 
their several proportions of the work, though they found a diffi- 
culty in respect of the great hardness of the marble, not calcu- 
lated on when they made their original estimates as to cost. 

The last timber of the scafifolding was taken down on the 
31st of March, 1871. 

When this was done, the iron tie-rods between each arch 
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became visible, and an impression prevailed that these rods had 
only just been introduced as a precaution against thrust. They 
had, however, been fixed in 1866, whilst the arclies were being 
turned, and it was thought to be more satisfactory to allow 
them to remain for a time after the centreing had been removed 
in case any tendency to subsidence or thrust might appear, 
though from the peculiar arrangement by which the spire is 
carried, such a contingency was not considered to be at all pro- 
bable. Eacli of those rods consisted of two pieces of iron joined 
together in tlio centre by a largo screw-nut ; they were tested 
from time to time, but no tension was ever observed. They 
appeared to bo affected only by change in the atmospheric tem- 
perature. After remaining in position for nearly five years, they 
were removed in April 1871. 

The central portion of the monument is based upon a mass 
of concrete, 60 ft. square and 27 ft. in thickness ; indeed, in some 
parts it is of much greater thickness, owing to the inequalities 
in the solidity of the ground. Upon this are laid two continu- 
ous courses of thick stone landings, beclded in Portland cement, 
and on this platform is tTected the superstrueturo of massive 
brickwork upon which the monument is based. The substruc- 
ture which supports the steps and landings surrounding the monu- 
ment, though planned simply with a ^•iew to their practical uses, 
form a curiously intricate and picturesque series of catacombs, 
which may be entered ]»y a trap«door provided beneath the sur- 
rounding platform. 

The materials of which these st€'j>s are farmed is mainly the 
grey granite from Castlowellan, in the county of Down, the same 
granite being used for the large pedestals at the jingles of the 
steps; a portion, however, of the st(‘ps came from Delbeattie 
quarries, in the county of Kirkcudbright. 

Owing to the slope of the ground towards the south, an 
additional range of sle})s was required on that side leading down 
to the drive in front. These sU'ps- no less than 200 ft. in 
length — ^are of granite from Peuryn, in Cornwall, while the 
blocks which terminate them are of the same granite, capped 
with the pink granite from the Isle of Mull. The landings of 
the steps are paved with stone of varied colours, consisting of 
the wliite mountfiin limestone of Hopton Wood, in Derbyshire; 
the rod magnesian windstono from Mansfield, in Nottingham- 
shire; and the dark^ slate stone from Chariiwood Forest, in 
Leicestershire. 

The granite up to the levels as yet alluded to is unpolished, 
but wrought by the axe with extreme deliciU'y and precision. 
Above this level, however, all the granite which is exposed to 
view is finely polished, and has boon studiously selected in point 
of colour and texture, with a view to the harmony of its artistic 
effect. 

The podium, or stylobate, which forms the base of the great 
canopy, and to the carnng on which we have already alluded 
is of two kinds of granite, and of marble. Its base-moulds, 3 ft. 
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in height, are of a single course of the richest rod granite from 
the Koss of Mull, and the cornice, 2 ft. in height, is of a lighter- 
coloured variety from the same local it}’, both wrought and 
polished with the greatest care and precision. The intermediate 
portion, which is of marble, and is occupied entirely by sculp- 
ture, is 6] ft. in height in a single course. 

The construction of the four main clusters of shafts which 
carry the canopy was of course all-important . These do not trust 
alone for their bond of union to the metallic band which binds 
each cluster. Each of the four greater shafts (which are about 2 
ft. in diameter) is attach(Hl by a <lovotaile<l groove to the central 
core, and the grove is run in .solidly with Portland cement, 
llesidcs this, there is another very important method of attach- 
ment; for, while the shafts are jointed lu'hind the metal band 
at about one-third of tlieir height from the base, the core is 
jointed at about the s<ime distance from the capital, thus, as the 
workmen say, breaking joint ; the longer lengtli of ‘one crossing 
and strengthening the joint of the other, while the joint in 
each is attaeheil to the side of the otlier by strong copper cramps, 
and each hhxik is also plugged with four copper dowels to that 
below and above it ; so that the entire group is, as it were, in 
one piece. 

The spire, which surmounts the stonework, is wholly of 
metal, and is supported by two enormous ‘‘ box” girders of 
WTOUght-iron. Eiich girder lies diagonally from corner to 
corner of the structure. They may, perhaps, ho more truly 
described as 07ie girder in the form of a cross, for at their point 
of intersections they are so united by the interlacing of their 
component parts as to become in reality a single girder. Tho 
girders are in section, ,3 ft. in. in depth, by 3 ft. 6 in. in 
width; their h-ngth each way is 31 ft. 6 in., and their clear 
l)earing 23 ft. 6 in. Their weight is 23 tons, and it is calculated 
that they are (Mj)able of sustaining a load equal to 360 tofts. 
'Fhe ends of the. girders rest upon vast blocks of granite, which 
l)eing laid across the angles of the structure, tend to bind its 
walls together, and to carry down its weight directly and verti- 
cally upon the columns. How the amount of iron usetl in the 
construction may behave in the course of time is a problem not 
yet to bo solved. 

The architecturfil carving was c.'irricd out by Mr. Brindley. 
Sir Gilbert says : — “ The capitals of the great piers are, as I 
think, very effective work. Tliey are founded on such as we 
find in ancicTit buildings in France and Germany, and such as 
we see in this country, in the east(jrn parts of Canterbury 
Cathedral — a form of capital originating in the Corinthian, but 
entirely rethought out by the groat Mediaeval artists. The 
arches are, in some of their divisions or orders, beautifully 
carved with pierced foliage in high relief, thus obtaining effect 
by contrast.” 

A very important part of the monument is the artistic metal- 
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work, the whole of which was fcapried out by Mr. Skidmore. 

It is hero (says the architect) that my thought of realising on 
a large scale the ideal of the old shrines comes literally into 
practical operation ; for here the classes of art and ornamentation 
displayed in those exquisite works on a minute scale, suggest- 
ing only the models of some large structure, are directly repro- 
duced in cognate materials, and to a scale of reality instead of 
more miniature models. The materials in which the works of 
the Mediaeval gold and silver smiths are thus translated, as it 
were, into life-size, are copper and lead, and in these humbler 
metals are reproduced in noble workmanship, and to a noble 
scale, the repousse work, the chased and beaten foliage, the 
filagree, the gem -settings, and the matrices for enamels, such as 
are found in the shrines of the Throe Kings, or of St. Elizabeth. 
No nobler work in metal for architectural purposes has, so far 
as I know, boon produced in our own, or, probably — considering 
its scale and extent — in any other age.” And the architect then 
pays a high con i]»li meat to Mr. Skidmore. We have only to 
iwld in this direction that the mosiics in the tympans and 
spandrels, aKo the vault of the canopy, were executed by Signor 
Salviali, after cartoons by Messrs. Clayton & Bell. 

Now, as to the sculptural works not already alluded to, the 
general scheme may be thus stated: — The great stjitue of the 
Prince Consort himself, by Mr. J. H. Foley, forming the central 
feature, round which all other works of art group themselves, 
wo have at the angles fonr r.inges, each containing four illustra- 
tions of Kuljjeets to which the Prince had devoted his study and 
patronage. 

1st. On the pedestals at the outer angles of tlie steps wo 
have groups of figures in marble, representing allegorically tlio 
quarters of the globe, i^ith reference to the Great International 
Ebchibitions which have done so much for practical art and 
manufactures and tin' prothictions of varied industry, and which 
claim the Prince (^onsort as their originator. These were 
exex?uted by Mr. J. II. Foley, Mr. Macdowell, Mr. W. Theed, 
and Mr. John Bell, and are noble works. 

2nd. We have on the upper pedestals, which form the angles 
of the podium, groups, also in marble, illustrating Commerce, 
Agriculture, Manufactures, and Engineering, all furthered and 
promoted by International ExhibitioiivS : these are by Mr. 
Thornycrofl, Mr. Calder Marshall, Mr. Henry Weokes, and 
Mr. John Lawlor. 

3rd. The grefit pillars of the Memorial hear on their outer 
faces — on pedestjils of polished granite and bronze — statues in 
bronze, representing Astronomy, Geology, Chemistry, and 
Geometry; while 

4th. On the niches immediately over the capitals of these 
pillars is a second range of bronze statues, representing 
Rhetoric, Philosophy, Medicine, and Physiology. The whole 
of Uiese were executed by Mr. J, B. Philip and Mr, Armstead. 
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These groups aud statues, which occupy the four aitgles at 
successive heights, thus illustrate the whole range of science* 
and of practical art and industry. 

Some of the bronze gilt statues in the spire, designed by 
Mr. James Bedfern, are very beautiful. 

We are glad to find that Mr. Murray has supplied an omis- 
sion in his first published smaller account of the Memorial by 
printing the names of the Mansion House Committee, by whom 
importiint work was done.* It was the privilege of the con- 
ductor of the Builder to co-operate with some half-dozen other 
gentlemen deputed to act for the general committee (as it also 
liad been his privilege in raising the Memorial of the Great 
Exhibition of 1851 at Soiith Kensington), so that wo speak 
from personal knowle<lge when we rtvord the zeal and loyalty 
with which the original committee long and swlulously worked. 

The Memorial bears the following dedicatory inscription, 
executed in mosaic work, and which may fitly end our notice. 
It runs round the .structure, and is so divided that each side 
.shows a complete sentiment : — 

QUEEN VICTOniA AND HER PEOPLE 
TO THE MEMORY OF ALBERT PRINCE CONSORT 
AS A TRIBUTE OF THEIR GRATITUDE 
FOR A LIFE DEVOTED TO THE PUBLIC GOOD. 


MEMORIAL lULL TO THE LATE GEORGE STEPHENSON. 

The Hall proposed to be erected to the memory of the late emi- 
nent engineer, George Stephenson, at Chesterfield, will now, it is 
believed, bo carried out, The hall, to bo oroctetl within view of 
the churchyard where the remain.** of George Stephenson rest, 
will be opposite to his residence. Tapton House, and close to the 
Midland Kiilway, which he perfected and completecl, as well as 
to the Locksford Colliery, which was sunk and worked by him. 
A joint committee, consisting of members of tlio Corporation of 
Chesterfield, of the Chesterfield and Derhysliirc Mining and 
Mechanical Engineers’ Associations, of the Mechanics* Institute, 
and of the Technical E<lucation Soefety, has been formed for 
arranging the preliminaries. TJie Corporation have offered as a 
site about 2,600 square yards of land in tho town, now used as a 
bowling-green, provide that the legal estate in the land and 
buildings to be erected by the various societies be vested in the 
Corporation upon trust for a Board of management consisting of 
representatives of the Corporation and the societies. The cost 
of the building, which is to consist of a large hall, library, and 
reading and class rooms, has been estimated at &om 12,000/. to 
14,000/.~B«i/atfr. 

• The closing Report of this Committee, forwarded to her Majesty in 
October 1872, will be found in the Builder for that jear (xxx. p, 909). It 
is signed— “George Godwin, chairman ; CbarlesHill and P. Le Neve Foster* 
members of the executive committee ; Michael Gibhe and 8. B. Goodman, 
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THB 'WELLINGTON MONUMENT. 

The following is a copy of the last Report to the Treasury’on 
the subject of the Wellington Monument, dated June 6th: — 

“ We have the honour to inform your lordships that the pro- 
gress of the -works connected with the Wellington Monument 
was stopped for some time in consequence of the serious illness 
of Mr. Stevens. We learnt recently that Mr. Stevens was con- 
valescent and again at work on the monument, and we there- 
fore felt it our duty to inspect the works, and we now beg 
leave to lay before your lordships the follo-wing Report of the 
present state of the monument. The whole of the marble-work 
is completed and fixed in St. Paurs Cathedral, and nearly all 
the bronze-work appertjiining to the marble has been cast and 
fitted ; but some portions of this bronze-work have been taken 
back to Mr. Steven’s studio for the purpose of being finished off 
by him. The sculptures comprising tlie following portions of the 
monument — viz. the efiigy of the Duke, the sacrophagus on 
which tlie effigy is to repose, and the two side groups for the 
upper part of the monument — have not been much advanced 
since the contract was entered into with Mr. Coleman. One of 
tlie side groups, in two pieces, has been removed from the large 
model ; one portion of tlie group is in plaster, and being worked 
upon by Mr. Stevens ; the other portion is in clay only, still un- 
finished. The other side group and the effigy of the Duke still 
remain on the model unfinished. Plaster moulds of the 
sarcophagus and its enrichments have been made, but they still 
require the work of the sculptor to prepare them for casting. 
Mr. Stevens informs us that his assistants cannot help him in 
preparing the models of the sculptures for casting, and there- 
fore the time that -will be required for their completion will 
depend upon Mr. Steven’s personal labour. Mr. Stevens esti- 
mates that the figure or group upon which ho is now working 
will require two months of his labour, and that each of the 
other models will require a like period, making in all from 
eight to ten months for his own work before the last of the 
models will be ready for casting. Assuming this estimate of the 
time required by Mr. Stevens to be approximately correct, and 
assuming that the founder will be put into possession of each 
model as it is finished, probably three months -will have to be 
added to the above eight or ten months for casting the last 
model, and a further allowance must be made for finishing off 
and colouring the bronze sculptures and for placing them on the 
. monument. Having regard to the experience of the past, we 
cannot place much reliance upon Mr. Steven’s estimate of time 
for completing the models ; and if the present rate of progress is 
to be maintained, we cannot hold out any hope that the monu- 
ment will be finished by the end of 1874, though at the same 
time, if Mr. Stevens should be able to exert himself with 
greater effect the work might possibly bo completed at an 
earlier period.” 
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THE YEAE-BOOK OP FACTS IN SCTENCE AND AET. 

(From thi ^'BuUder” 1873, p, 254). 

Once more Mr. Timbs embalms for tho popular oye the 
most recondite fruits of the year’s progress in science and art 
amongst tho adepts, much of which might otherwise not be 
soon or heard of for years, if at all, by the public. And yet 
Mr. Timbs is not seldom taken to task by hypercritics because 
ho is not the author, but only the editor, as a rule, of some of 
his most useful books. But of what worth, compared with this 
volume, would such a book be, even were it witten by the 
hypercritic himself? It is tho ipsissima verba of men of 
science and of arts which constitute its value. 

The interest of tho volume is as varied and groat as it has 
l)oen any year during tho last quarter of a century, or at least 
since the origin of this standard work. 
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DYNAMITE. {Sf'€ pp. 33-3.')). 

The Glasgow Herald gives an account of a luiinber of experi- 
ments in IST't })erformpd in the woods anti iit'lds on the Gadder 
estate of Sir William Stirling Maxwell, and n(‘ar the I'orth and 
Clyde Canal, on the farm of Mr. John Murdoch, of Hilton. 
Their ol'ject was to show the great utility and advantages of 
this new explosive substance in the charing of land so ns to fit 
it for cultivation, and they were intended chiefly for the benefit 
of several gentlemen who are laigely interested in land-clearing 
and agricultural operations in Canada. Before proceeding to do 
any blasting work, Mr. Dowiiio ])erformod two or three experi- 
ments for the purpose of illustrating the conditions that must bo 
observed in order to do any such work with dynamite. Having 
shown that the ordinary mt'thod of inducing explosive action in 
gunj»owder was not sufficient to bring about an explosion of 
dynamite, Mr. Downit' nnmtioned that the new explosive had 
this peculiarity- namely, that it would only do its work — that 
of decomposing with explosive action — when it was powerfully 
percussed, and that the or<linary method was to explode some 
detonating or other explosive substance in contact with it. 
Specially prepared and extra-powerful percussion-caps are the 
agents used to induce th(' explosion, and with these it is custo- 
mary to use, especially in Wfiter-bleoding rooks and in subaqueous 
blasting openitions, a suitable length of Bickford’s fuse, which 
consists of a line or thread of gun])owdcr, encas<‘d in a tube of 
gutta-percha, by means of which tho water is effectually excluded 
from the gunpowder. One of tho cjips was tightly squeezed upon 
the end of a piece of fuse, and, tho other end of this being 
ignited, the whole was thrown upon tho ground; in a few 
seconds, when the fire was conveyed by the gunpowder to tho 
fulminating powder in the cap, there w.*is a very shiirp and 
powerful detonation. 

After performing those preliminary and somewhat elemen- 
tary operations, Mr. Hownio turned his attention to tho root- 
stumps of a number of trees that had recently been cut down. 
By means of an auger, a hole about one and a quarter inches 
diameter was bored vertically to a depth of 12 or 16 ins. in one 
of the stumps, and when it was found to be quite through tho 
wood of the stump it was continued by moans of a pinch to a 
depth of fully 2 ft. Two or three cartridges wore put into the 
bore-holo and firmljr driven homo by means of a wooden rammer. 
Then a small cartridge called a primer,” prepared with a cap- 
tipped fuse, was dropped in and rammed home, and tho hole was 
tamped or stemmed by filling it to the top with water, care having 
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in this case been taken to put a luting of clay round the junction 
of the cap with the fuse. The latter was fired, the observers 
betook themselves to a respectful distance, and in a brief space 
of time a great upheaval occurred. The noise of the explosion, 
however, was in a groat measure smothered. When the members 
of the party returned to the spot they found the stump to bo 
rent in a most extraordinary manner; but the general opinion 
was that the bore-hole had been made so deep that the energy 
of the explosion had spent itself too much upon the subsoil and 
too little upon the wood. The stump next operated upon was 
bored to a less depth, and the result of the blasting process was 
more effective. In eitlier case a few strokes with an axe, byway 
of severing the principal root-members, would be quite sufficient 
to leave the woody masses in such a condition that they could 
easily be dragged out and lifted away. It was suggested that 
the openition of piercing with an auger should be dispensed with 
in blasting the next root -stump, so as to do the work with as 
great economy of time as possible. In this instance, therefore, 
the pinch was brought into requisition instead of the auger, and 
by means of it a hole was driven horizontally inwards, between 
two of the principal root-members, to about the centre of the 
stump. The hole was charged and fired in the usual way, the 
result being a much greater amount of eruptive and disruptive 
action, with a smaller expenditure of time and labour. One or 
two other root-stumps of large size were blasted in the same way, 
and it was clearly demonstrated that, under certain circum- 
stances, dynamite could be employed to more advantage imme- 
diately underneath rather than in the mass of material to* be 
operated upon. The next experiments wore with boulder-stones, 
all of which were of very hard, tough, and compact whinstone. 
The first boulder that was tried was out in “ the open.” One 
small cartridge, properly prepared, was laid on an inclined face 
of the stone, thou covered loosely with a sod, and fired. No 
rupture resulting from the shot, another was resorted to, a shal- 
low groove on another part of the boulder being selected for lay- 
ing on the charge. The latter was loosely covered, as before, 
and fired, and such persons as had not seen a similar experiment 
previously were greatly surprised at the destructive effect of the 
explosion, when tlie small amount of the charge was considered, 
together with the fact that no bore-hole was driven into the 
boulder. Other two largo boulders were next attacked in an 
adjoining field that was being drained, the stones having been 
met with in digging the dwiins. The first of them was embedded 
in tolerably firm ground, and on being fired in situ, without any 
bore-hole, was almost crumbled into dust. Owing to the fact 
that the other boulder was embedded in a deposit of sand, the 
small charge of dynamite used at first seemed to have spent it- 
self in burying it to a much greater depth in the sand ; but on 
employing a somewhat larger charge, besides being buried still 
deeper in the sand, the boulder was so thoroughly broken that 
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it might •well have been used for rond metal, Mr. John Scott, 
of the Glasgow Canadian Land and Trust Company, after seeing 
the experiments, said ho could use the new blasting agent with 
great effect and economy in land-clearing operations in Canada. 

CHANGES IN THE STANDARD OF VALUE. 

The Deputy Master of the !Mint, in his annual Report, 
observes that the year 1872 was remarkable for the movement, 
occurring in various countries, towards ii reorganisation of 
coinage arrangements, and the adoption of gold as the solo 
standard of value. In the United States the laws relating to 
the coinage have been for some time under consideration, and 
Congress ha.s had before it a Bill constituting the gold dollar 
the unit of value, and omitting all mention of the silver dollar, 
which ha.*^ liilherto held its place in tlu'or}' as a stJindard coin. 
This Bill, which became law' on the Ut of April. 1873, tlnis 
abolishes the double standard, and places the United States 
among the nations following tho example set by this country in 
1816, in the adoption of a single measure of value, and of gold 
as that mca'^ure. The coinage of gold in Germany has bc(‘n 
carried on with eiu-rgy, and to the value of about 30,000.000/. 
sterling, but tho coin has not yet been issuc'd for general circula- 
tion, and it was not until the present year that a Bill was 
introduced into tho Reichstag estahlisliing gold as tlie solo 
standard of value, and containing provisions for the demonetiza- 
tion of the silver and tho regulation of tho bronze coinage. 
Under this law tho seignorage to bo levied on the silver token 
coinage — viz. 11*111 percent. — w*!!! considerably exceed that im- 
posed in England or Erance, wdiich is ,a]>ont 9 and 7*781 respec- 
tively. The official trade accounts of Bremen for 1872ex}>ress 
tho values for the first time in marks instead of Bremen thalers. 
Bremen claims to bo the first German SUde which has introduced 
the new monetary system based upon the mark as a unit on 
the gfdd standard. The mark is tho tontli ])art of an imperial 
gold coin, 133J pieces of which are to be coined out of lib. of 
pure gold ; the mark to be divided into 100 })femiings. Com- 
paring the new coin -w'ith the old Bremen coin, a 20-mark piece 
is stated as (‘qual to 9 thaler, 210*31 grote, Bremen currency, 
which latter ciirrcncjr has now been abolished, and is taken out 
of circulation, lentil the now system shall be in operation in 
all the German States, the Prussian tinder will seiw’^oas a circu- 
lating medium, one thaler being considered equal to throe marks. 
In view of the contem))lated changes in the German currency, 
the Dutch Government has considered the position of Holland 
in regard to her single silver standard, and in October a Royal 
Commission was appointed to inquire into the subject. The 
report of this Commission recommended tho immediate pro- 
visional introduction of the double standard of gold and silver, 
and tho provisional suspension of the coinage of silver standard 
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money. Steps having been now taken for tlie introduction of 
the single gold standard throughout the German Empire, the 
Dutch Government have suspended the coinage of silver until 
November, 1873, and, should the views expressed by the Hoyal 
Commission prevail, will probably abandon the silver stiindard 
altogether. In the Scandinavian Kingdoms also steps have been 
taken for the adoption of the gold standard. An International 
Commission, comprising delegates from each of the three 
Governments of Sweden, Norway, and Denmark, mot at Copen- 
hagen last summer to consider the subject, and reported that, 
though anxious to devise some scheme by which the three States 
could join one or other of the great monetary systems of Europe, 
apparently insuperable obstacles to such a course had led the 
Commission reluctantly to recommend a less comprehensive 
measure, applicable to the three north(*rn kingdoms only. Dele- 
gates Irom the three countries again met at Stockholm in 
November, and on December 18 a convention was signed, 
declaring that the three kingdoms adopt gold as the basis of a 
common monetary system, silver and other inferior metals serv- 
ing for the subsidiary coinage. The “crown,” 'which is consti- 
tuted the common unit of account, is to bo l*248th part of a 
kilogramme of line gold, and its value, therefore, nbout 11s. We 
may add hero that a rejKirt made to the ireneh National 
Assembly by a Commission last year gave some interesting 
information as to the bronze coinage now in circulation in 
France. It appears that the authorised circulation of bronze 
coins in Fr.ince is equal to no less than 61,600,000f., or 
2,400,000^. Of our own bronze coin, (ho total issued for circulation 
in the United Kingdom and the colonics in 'which the Imperial 
coinage is current, was only 1.009,000/. at the end of the year 
1872. 


FOUKION MEA.SUKES AN1> ENGLISU EQUIVALENTS. 

We notice that a very useful pamphlet has been recently 
published, containing a series of tables for the conversion of 
weights and measures, money, 6 j,c., into English or foreign 
equivalents. There are altogether thirty tables, the first four 
of w'hich are for the reduction of French into English money, 
and vice versd. Tables Nos. 6 to 0 are for the changing of 
Avoirdupois units into kilogrammes, and of kilogrammes into 
tons, hundredweights, quarters, and pounds, and the four follow- 
ing are for the conversion of measures of length into hVench or 
English equivalents. A similar series is compiled for German 
measures, and a third for those in use in Kussia, while an appen- 
dix is added containing tobies of decimals of a ton and hundred- 
weight carried to four places of decimals, with others for con- 
verting kilogrammes into English weights, carried out to a 
greater degree of precision than those in the body of the 
pamphlet, although the latter are all exact enough for practical 
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purposes. The tables are all very clearly and simply arranged, 
equivalent values of the money, weight, or measure to he con- 
verted being arranged in vertical columns of units, tons, 
hundreds. &c., so that the process of conversion becomes simply 
a matter of addition. This little work has been prepared by 
Mr. John C. Duncan, Secretary of the Atlas Steel and Iron 
Works, Sheffield (John Brown and Co., Limited), especially for 
the use of their works. 


STANDARD WEIGHTS AND MEASURES. 

The Warden of the Standards states, in his Report on the 
financial year 1872-73, that no less than 6C5 standard weights 
and measures were rejected in that yejir for had workmanship, 
or as requiring re-adjustment, being 20 per cent., or one in five, 
of the whole number sent for verification. Atttuition is drawn 
to the comparatively largo number of lib. avoirdupois weights 
rejected ; he attributes this not only to a relatively smaller 
amount of error being tolerated, but to the lib. weights being 
adjusted by weighing them in a balance fit only for testing 
larger weights. His attention has been cjUled to the* fact that 
the workmen employed in the adjustment of weights and 
measures are, as a rule, inferior in education and general intel- 
ligence to men employed in the manufacture of other instruments 
of precision, such as in opticians’ or watchmakers’ work ; this, 
he thinks, may be attributed to a deficiency in technical know- 
ledge, as, although they may bo skilled in the purely mechanical 
part of their trades they appear to know little beyond it. In 
point of tact, he says, generally speaking, eveiylhiug is sacri- 
ficed to the attempt to make weiglits and measures as cheap as 
possible. Rejections for inadmissible errors occur more fre- 
quently with the weights, and for bad workmanship in the 
measures ; and it happens much more often than it ought that 
the same local standards are rejected as erroneous, not only 
once, but twice, and even three times or more. In measures the 
scale of errors allowed is limited to 280 grains weight of water 
in a bushel, 60 in a gallon, 10 in a pint ; 0*01 inch in a yard. In 
avoirdupois weights the allowed error is 6 grains in excess or 
2*5 in deficiency in r)61b., and 0*2*) grains in excess, or 0*125 in 
deficiency in lib. Since the Act of Parliament of 1869 the 
Warden has verified, in the 14 years, 10,719 standard weights 
and measures for the first time, besides 174 gas measures ; and 
21,446 have been re-verified. But there are in the United 
Kingdom 26 counties and 77 boroughs wliere the standard 
weights have not been re-verifiod within five years, as required 
by law, and 19 counties and 61 boroughs wliore the standard 
measures of length and capacity have not been re-verified within 
the ten years limited for that purpose by law. These number^ 
of defaulting places are large, but they are subject to some cor- 
rection. 
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RUSSIAN 'W’EIGHTS AND MEASURES. 

Among tho collection iu tho old Norman Jewel Tower, Old 
Palace-yard, there are copies of Russian standard weights and 
measures, which were sent to this country by the Russian Go- 
vernment for tho International Exhibition of 1862, under tho 
charge of tho late M. Kuplfer, the eminent member of tho Im- 
perial Academy of Sciences at St. Petersburg, and were after- 
W'urds loft at the disposal of tho lato Mr. James Yates, who in 
1869 presented them to our Standards Department of the 
Board of 'Frade. There are two standard weights made of iron 
and of spherical form, with a knob. The smallest is a Russian 
Junt, or pound, and now weighs, in comparison with our avoir- 
dupois standards, 14oz. 7dr. »)*2gr., or 6,319*85 grains. Tho 
larger weight is a 'yud of 40 Russian pounds ; it weighs 36lb. 
loz. 12dr. 5gr. avoirdupois, one fortieth part of which is equal to 
6,319*26 grfiins. The Russian standard pound is stated by M. 
Kupffer to bo equal to 0 90283 avoirdupois pounds, or 6,319*81 
grains. It is divided into 96 sol, and each sol into 96 doli. The 
dola is found to be ccpial to 0 68573 troy grains, and 8399*742 
doli are equal to st'indaid troy pound. There are also in the 
collection four stJindard measures of capacity, all well con- 
structed of brass and of cylindrical form. No. 1 appears to be 
a tcheivcril'y tho Russian unit of capacity for dry measure, the 
legal contents of which are 64 Russian pounds of water at 62° F. 
weighed in a vacuum, or a capacity of 1,601*22 cubic inches. 
Its diameter is 11 J inches, and depth 15 5-16 inches. Its con- 
tents of distilled water are found equal to 405,270 grains w*hen 
weighed at the temperature of 62 degrees 1^., and the baro- 
meter at 30 inches, or a computed capacity of 1605*3 cubic 
inches. No. 2 ajjpears to bo a V(dro, the Russian unit of 
capacity for liquid measure, which ought to contain 30 Russian 
pounds of water at 62 deg. F. weighed in a vacuum, or a 
capacity of 750*57 cubic inches. Our copy of this stiindard 
measure will contain w'ator weighing 189,388 grains, showing a 
computed capjicity of 750*18 cubic inches. Its diameter is 9J 
inches, and depth 9 15-16 inches. No. 3 appears to bo a chtof^ 
a customjiry measure, tho eighth part of the vedro^ with a legal 
capacity of 93*82 cubic inches ; tho actual capacity is found to 
bo 93*74 cubic inches. No. 4 appears to be a crouchka, one of 
tho legal decimal measures, equal to one tenth of a vedro, or 
containing 75*057 cubic inches ; tho actual capacity is found to 
be 75*087 cubic inches. There is also a copy of the archine, 
which is practically tho Russian stiindard of length. This is a 
flat brass slip 25}. long, ^in. broad, and about ^in. thick, a single 
screw in the' middle securing it in a groove of a brass bar of the 
same length. A sciilc engraved on tlie slip divides the archine 
by lines into 16 verchocs, and the foot into 12 inches. A careful 
comparison with our bronze stamlard yard gives the length of 
the archiTie at 67 deg. F., 27*99999116 Imperial inches, and of 
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the foot 1TQ9939514 Imperial inches. The Bussian standard 
of length is derived from the British standard yard. By a 
Ukase of Peter the Great the sagene of 7 English feet was 
established as the legal stiindard of length. The arckine, the 
third part of the sagene, is equal to 28 English inches, and the 
Bussian foot is the same as the British, or 12 inches of the Im- 
perial standard yard of 36 inches. It will be seen from the above 
measurements that our two copies of the Bussian standards of 
length are very accurate measures. 

THE V'HITWOBTH SCHOLABSHIPS. 

The following Aleniorandumonthe AVhitworth Si’holarships, 
prepared by l^ir Jt)seph ^Vhitworth, has been a})proved by the 
Lords of the Committee of Council on Education, South Ken- 
sington ; — 1. The experience of the })ast competitions for my 
Scholarships has proved to me the neces‘>.itv of estjiblishing rules 
wliich sliaii insure that the holders of Scholarships shall devote 
themselves to the studies and practice necessary for mechanical 
engineering, during the tenure of th(3 Scliolarships. 2. To clFect 
this, I propose to the Lords of the C'ommittee of Council on 
Education that as soon as possible, i.e. in lhi‘ competition of 
1875, every candidate for a IScholarship shall produce Ji certifi- 
cate that he has worked in a mechanical engineer’s shop, or in 
the drawing office of a mechanical i‘ngine(‘r’s shop, for two years 
consecutively. In 1874, six months’ consecutive work only in 
the engineer’s shop wall be require<l. The candidate must be 
under 22 years of age. 3. The candiilate lor the Scholarship 
will be examined in the a})])ointetl sciences; in smith’s w’ork, 
turning, filing, and fitting, jjattern making, and moulding, as 
already established, and the same marks will be awarded us at 
present. 4. In 1875, and the fullow'ing years, each holder of a 
fcjcholarship appointed under these new rules w'ill bo required to 
produce satisfactory evidence at the termin/ition of every year 
that he has made j)roper advances in the sci(;nces and practice 
of mechanical engineering, by coming np for an examination 
similar to that wdiich is ])rescribed for the competition both in 
theory and practice. 5. Tlie Scholarships may bo held for throo 
years, but maybe witlidrawn at the end of each year if the 
scholar has not imide satisfactory j)rogrcss. G. 4’lie number of 
Scholarships in the competition of 1874 will bo reduced from 
ton to six. Eiich Scholarship will lio of a fixed annual value of 
100/., together with an additional sum determined by the results 
of the progress made in the preceding year. 7* At the end of 
each year’s tenure of the Scholarship, the scholars appointed 
under these new rules will, as before stated, bo examined iu 
theory and in practice in the same manner as in the competition 
for the Scholarships. On the results of this examination the 
following payments, in addition to tho 100/. before mentioned, 
will bo made among each year’s set or batch of scholars. To 
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ihe scholar who does best in the examination, lOOZ. ; to the 
eecond, 601, ; to the third, 601, ; to the fourth, 40/. ; to the fifth, 
30/. ; and to the sixth, 20/. ; proWded that each scholar has made 
such a progress as is satisfactory to the Department of Science 
and Art, which will determine if the sum named, or any other 
eum, shiill bo awarded. 8. At the expiration of the three years’ 
tenure of the Scholarships under these new regulations, a further 
sum of 300/, will be awarded in sums of 200/. and 100/. to the 
two scholars of each year’s set or batch who have done best 
during their tenure of Scholarship. In this way it will be 
possible for the best of the scholars at the end of his period of 
tenure of the Scholarship to have obUiined 800/., and the others 
in proportion. 9. The prizes under division 7 will be awarded 
according to the total number of marks obtained by the students 
in practice and theory in the examination at the end of the 
year. The prizes under division 8 will be awarded by adding 
together the marks obtained by the students at the end of each 
of the*tlireo years. 

The following Minute has been passed by the Lords of the 
Committee of Her Maje&t 3 "’s Most Hoiiouraldo Privy Coimcil on 
Education : — Head and approved, the following memorandum 
on the Whitworth ►Scholarships, prepared by Sir Joseph AVhit- 
worth. ‘ The Whitw'orth Scholarships. — i wish that candidates 
for my Scholarships in 1874, w'ho owing to the shortness of the 
notice may not have been able to be in a mechanical shop for 
six months before the competition takes place', should be allowed 
to compete ; but that, if successful, their Scholarship should not 
begin until they liave worked six months in a mechanical shop, 
1 think the same privilege should be accorded to candidates in 
1876, who hfivo not served eighteen months in a mechanical 
shop, the Scholarship not beginning until this period is corn- 
plot^,’ ” 


THE ZOniACAn LIGHT. 

(By a Cornsj^oiident of ^'^iatureJ') 

It is a matter for regret that with the magnificent oppor- 
tunities of investigating the character of the Zodiacal Light 
afforded to Maxwell Hall by his elevated position in Jamaica, he 
does not seem to have brought the powers of either the spectro- 
scope or pohiriscope to boar on it. 

I think the full importance of the inquiry is hardly appreciated 
by many. Taking the generally accepted theory of the light — 
that of a lens-shaped disc of luminous matter, M'ith the sun for 
its centre and a diameter exceeding that of tlic earth’s orbit — its 
matter, lying as it does in the plantJ of the elliptic, actually con- 
nects us with the sun, and may be the medium through which the 
jsolar magnetic forces act upon our own. 

The intimate connection between solar outbursts, auroras, and 
terrestrial magnetism is an established fact. 



284 


THE YEAR-EOOK OF FACTS, 


To the aiirora, the zodiacal light is by many conceived to bo 
nearly allied, and I do not think the evidence hitlierto adduced 
against this theoiy is at all conclusive. The remarkable wave of 
light seen by Maxwell Hall is strongly in favour of it ; and 
though spectroscopic obsor\'ations seem to point the other way, 
they are as yet so scanty in number tliat it would bo as unfair to 
argue from them the want of connection between the two phe- 
nomena, as it would be to assert that the planets have no volcanic 
fires of their own because they only give us a rofiected solar 
spectrum. 

Assume the zodiacal light to consist of solid particles of 
matter — planet dust — shining by reflected light, and it is not 
difficult to imagine the aurorji playing amongst these tiny worlds, 
each of which might have its own small magnetic system, swayed 
like our own by the master magnet, the sun. 

So far as mj’ own experience goes 1 can see no objections to 
this assumption. Though I have seen the light very brilliant in 
both its branches, I have never yet found it to have a decided 
outline. Nor have I been able to trace it either cast or west to 
180° from the sun. Granting that this can be done, however, the 
apparent vanishing point of the eiirth’s shadow lies comparatively 
near us, and far within tliis again is the point at whieli the shadow 
would subtend only a degree or two of arc, and at which it would 
be very hard to discern mid the feeble light of this portion of the 
zodiacal light ; so that a slight extension of tlio diameter of the 
disc would remove anyoljoctiou that might b(‘ raised imdor this 
head. 

Imagine one of Saturn’s moons revolving iu an orbit within 
his belts, and fairly em])edded in the matter, which, for the sake 
of the argument, wo must assume to be illuminated by the 
planet. To inhabitants of that satellite eaeli niglit would bring 
a phenomenon closely resembling our zodiacal light, only far 
more brilliant. At midnight two cones of light would taper 
upwards east and west, and meet overhead, brightest por- 
tion of each cone would bo that along the axis and nearest the 
horizon. Towards the summit and on the })orders, where the 
line of sight would lie through less depths of matter, the light 
would gradually fade away, but from the satellite being embedded 
in the belt, the entire sky would be more or less luminous. 

Has it not been noticed on our earth that when the zodiacal . 
light has been seen unusually bright a “ phosphorescence ” of the 
sky was everywhere visible ? May this not arise from our solar 
l>elt in a somewhat simihir manner? 

From my personal obsen^ations I see no reason to give a len- 
ticular form to the disc. Parallel faces would afford a per- 
spective such as the zodiacal light appears to me. 

I would urge observers who may be fortunately situated not 
to neglect opportunities. So far as I am able I shall do my best 
to aid the work of inqui^, and with the powerful instruments 
that Browning is forwarding me, placed at an elevation of more 
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than 6,000 fb., under the clear skies of our Indian winter, I 
trust 1 shall he able to add something to our knowledge of the 
zodiacal light. 

I should feel much indebted to any of your readers who 
would inform me which is the best adapted polariscope for such 
researches, and whose (amongst makers) speciality such instru- 
ments are. 


MANUFACTUKE OF SHKBBY. 

Db. Hassall, in a letter to the editor of T^e Times, says : — 
^‘A short time since a very interesting and importiint corre- 
spondenee appear(‘d in The Time^ relative to the question of the 
purity of the sherries consumed in this country. One of your 
correspondents in particular, Dr. Thudichum, made the state- 
ment that all sherries as imported were plastered — that is to 
say, tliat the must or juice of the grape, prior to fermentation, 
was dusted over with plaster of Paris or sulphate of lime, 
whereby the tartar<ite of potadi of the wine was removed, 
sulphate of potash being formed and retained in its place, a salt 
of somewhat bitter taste and possessing the properties of an 
aperient. l)r. Thudichum further stated, that the quantities of 
this salt found in sherry A^aried from 31b. to I4lb. per butt of 
108 gallons, equal to from 36*1 to 169'2 grains per bottle of 
ono-sixth of a gallon. 'With a Anew to test this statement, as 
Avoll as to determine the question of the purity in other respects 
of the slu'rrios sold in this country, I haA^o subjected 19 samples 
to full quantitative chemical analysis, Avith tlie results which, 
with your permission, I w'ill noAV proceed to record in as brief a 
manner as po.ssiblo. Of these 19 samples eight were of the 
highest quality procurable, and their analysis was undertaken 
with a view’ to arriA’c at certJiin standards by which the other 
samples, purchased in the ordinary way from wine-merchants, 
restaurant proprietors, and jmblicans, might be compared. The 
results arrived at were as follows : — 

“ 1. That till* whole of the wines, without exception, were 
fortified with (‘xtraneous spirit to a largo extent. This spirit, 
doubtless, in nearly all cases, and probably in every case, is 
derived either from com, beetroot, or potato, and not from the 
grape ; while the average amount of proof spirit furnished by 
the must from which sherries arc made at Xcres, according to 
the best authorities, is about 19 per cent., tlie lowest quantity 
found by mo was 29*723, and the highest 41*294, the mean of 
all being 36*477 per cent. In fact, the quantity of spirit added 
falls not very short of that actually furni6he<l by the fermenta- 
tion of the grape juice itself. 

“ 2. That 17 of the 19 samples wore decidedly plastered. The 
quantity of sulphate of potash found in the wines, after deduct- 
ing three grains per bottle — this being the utmost amount ever 
met with in natural sherry — ranged from 16*0 to 61*6 grains 
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per bottle. These quantities g:ive 90-0 grains as the lowest, and 
309*6 grains as the highest, amount per gallon. It will be seen, 
therefore, that these analyses bear out the statement of Dr. 
Tlmdichum — that all the sherries imported into this country 
are plastered — that is to say, the must is dusted over with 
sulphate of lime ; in addition to which it is also impregnated 
with the fumes of burning sulphur, whereby a still further 
quantity of sulphuric acid is introduced into the wine. Dr. 
Thudichum gives the quantity of sulphate of potash contained in 
sherries as varying from 361 to 169*2 grains per bottle of one- 
sixtli of a gallon. It will be seen that my highest quantity 
amounts to 61*6 per bottle, or 309 6 grains per gallon, equal to 
about three-quarters of an ounce: the quantity of sulphate of 
potash therefore mot with in those analyses is much below tho 
larger amount given bj* Dr. Thudichum — namely, nearly 2i 
ounces. 

“ 3. That, in addition to the fortifying and plastering, five of 
tho wines contained considorablo amounts of cane sugar, the 
presence of which aff<)rds, of course, clear evidence of adultera- 
tion, 

** 4. That two of the sherries — those denominated * Hambro ’ 
sherries — contained vorj’ little wine at all, but consisted chiefly 
of spirits, sugar, and water, flavoured ; in fact, these mixtures 
could hardly bo said to have any claim to bo regarded as wines 
at all. 

“It will thus be seen that, notwithstanding that eight of the 
samples were of the highe‘»t quality obtainable in this country, 
not one of tho 19 wines can bo regarded as the pure and natural 
product of the grape alone. 

“ The analyse*^ upon which the above results have been based 
will be found fully recorded in the number of Food^ Water ^ and 
Air for March, 1874.” 


THE SIAMESE TWINS. 

The Fhiladelphia Medical Times contained an account of 
the last illness and death of tho Siamese Twins, and also a 
Eeport made to the Philadelphia College of Physicians by Dr. 
Pancoast and Dr. Allen, of the results of the post mortem ex- 
amination which determined tho exact nature of tho connecting 
band. 

It will bo remembered by those who saw the twins during 
their late visit to this country, that Chang, the left-hand brother, 
was smaller and more feeble than Eng. Those names are said 
to be tho Siamese words for “left” and “right” respectively. 
Chang, moreover, had of late years become a drunkard, and 
suffered under the infirmity of a morose and irritable temper. 
Notwithstanding that Eng is said to have been of an amiable 
disposition, quarrels between the brothers were very frequent, 
and sometimes led to blows. On one occasion a quarrel led to 
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an appearanco Lofore a magistrate, and the question of separa- 
tion was then seriously discussed, Eng sa 3 dng that Chang was 
80 bad that he could not remain connected with him. 

For many years they lived with their wives and families in 
the same house ; but for some time past they had separate 
estfiblibhments, about a mile and a half apart ; and they came 
to an agreement that each, in rotation, should bo master of the 
other’s movements for a period of three days. On Thursday, 
January 15, 1874, Chang’s three days of dictatorship expired, 
and although ho was at the time suffering from cough and diffi- 
culty of breathing, and had been advised by Dr. Hollingsworth, 
his medical attendant, not to go out, the brothers departed as 
usual to Eng’s house in order to spend his three days there. 
They made the journey in an open waggon during intenseljr cold 
weather. On the following morning Chang declared himself 
better, but said that in the night he had suffered from increased 
pain in the chest, with so much distress that he thought ho 
should have died. On that (Friday) night, after retiring to rest, 
the twins got up and sat by the fire, Chang declaring that ho 
could not breathe while lying down. After a time they went to 
bed again, and when attention was called to them on Saturday 
morning, January 17, Eng woke up from sleep to find Chang 
already dead and cold. Eng became gro,itly alarmed and agi- 
tated, and, after an hour or two of extreme distress, passed into 
a state of stupor, in which ho shortly breathed his last. Both 
were dead before Dr. Hollingsworth arrived. 

There seems to have been no assignable cause, other than 
alarm or shock, why Eng should so soon have followed his 
brother. He was in good health, and the slight community of 
circuhition that has been shown to exist between the two left 
them quite independent of each other in all vital relations. 
When Chang was intoxicated, Eng was in no way affectofl, and 
ho had no participation in Chang’s maladies. On their return 
voyage from Europe three years ago, Chang had a paralytic 
stroke, from which ho had only partially recovered, but Eng had 
no share either in the illness or in the improvement. Chang 
having been found cold, it is plain that Eng must have slept 
soundly for some time after his brother’s death, and that it was 
only liis knowledge of the event w’hich produced any evil con- 
sequences. 

When the twins were in England a very careful examination 
of the band, with a view to the possibility of severance, was 
made by Sir William Forgusson and other surgeons. It was 
manifest that, in the upper part of the l)and, the terminal cartil- 
ages of the two breast bones were firmly united ; and below this 
cartilaginous union it seemed probable that there was a direct 
communication between the two abdominal cavities, as, when 
either twin coughed, the impulse was carried over beyond the 
middle line. On this ground mainly, and also on account of the 
ago and general health of the twins, it was felt that an operation 
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for separating them would involve risks which it secmoh hardly 
justifiable to incur. 

As soon as the intelligence of the death reached Philadelphia, 
a meeting of some of the loading medical men of the city was 
convened, and Drs. Pancoast and Allen were deputed to go to 
the residence of the late twins and to endeavour to obtain per- 
mission to make a post mortem oxjimi nation. After some difift- 
culty they carried their point, and wore even allowed to bring 
the bodies to Philadelphia to be embalmed there ; but they were 
placed under restrictions, with n'gard to the situation and 
extent of their incisions, which rendtTed tlieir task one of con- 
siderable difficulty. Notwithstanding this, they seem to have 
determined nearly all the questions which could bo raised upon 
any point of actual structure. 

Beneath its skin and subcutaneous fat the band was found to 
contiiin, at its upper part, as Iiad been made out during life, a 
close junction of the cartilaginous terminations of the two breast 
bones, with complete continuity of their substance. At its lower 
part it contained throe closed pouches or diverticula, comparable 
to glove-fingers. Of tlu‘so the upper and lower were continuous 
with the abdominal cavity of Chang, and pass(‘d across the band 
to terminate in closed rounded extremities on the side nearest to 
Eng. The third pouch w'as continuous with the abdominal 
cavity of Eng, and passed acro.ss the band to terminate in a 
closed extremity on the side nearest to Chang. There was thus 
no communication between the two abdominal cavities, and there 
was a simple explanation of the conv('yance of the cough impulse 
which had caused the existence of such a communication to bo 
surmised. From each body the liver projected somewhat into 
the band, below the cartilage and above or between the abdo- 
minal pouches ; and the two livers waTo united by n portion of 
connective tissue, carrying small blood-vessels. This, besides 
the skin continuity and the junction of the cartilages, seems to 
have been the only direct union betwcjjn the tw'o, and to have 
been small and unimportant in its character ; but T)rs. Pancoast 
and Allen surmise that it was originally an absolute continuity 
of liver tissue, which has since undergone contraction and 
alteration. At the time when the Keport ‘ was" presented, the 
viscera of the chest and abdomen in the two bodies had not 
been cxtimined; but no alteration in their ordinary position and 
relations was anticipated. 
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Humberts New Work on Water-Supply. 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
of CITIES and TOWNS, By William Humber, Assoc. Inst. 
C.E., and M. Inst. M.E. Author of “Cast and Wrought Iron 
Bridge Construction,” ko,. &c. This work, it is expected, will con- 
tain 40 Double Plates, and about 250 pages of Text. Imp. 4to, 
price 4/, 4s. half bound in morocco. [/// preparation. 

In accumulatini^ information for this volume^ the Author has 
been very liberally assisted by sei>eral professional frieftds, who have 
made this department of engineering their special study. He has thus 
been in a position to prepare a work whichy ivithin the limits of a 
single volume.^ will supply the reader with the most compute and 
reliable information upon all subjects, theoretical and practical, con* 
nected ivith water supply. Through the kindness of Messrs. Ander^ 
son, Bateman, JIawksley, Ilomersham, Baldwin Latham, Lawson, 
Milne, Quick, Rawlinson, Simpson, and others, sei'eral works, con^ 
structed and in course of construction, from the designs of these gentle* 
men, will be fully illustrated and described. 

AMONGST OTHER IMPORTANT SUBJECTS THE FOLLOWING WILL BE TREATED 
IN THE text:-— 

Historical Sketch of the meatm that have been proposed and adopted for the Supply 
of Water.— Water and the Foreign Matter usually associated wiui it. — Rainfall and 
Evaporation. — Springs and Subterranean Lakes.— Hydraulics.— The Selection of 
Sites for Water Works.— Wells.— Reservoirs. — Filtration and Filter Beds. — Reservoir 
and Filler Bed Appcndage.s,— Pumps and Appendages.— Pumping Machin^.— 
Culverts and Conduits, Aqueducts, Syphons, &c. — Distribution of Water.— Water 
Meters and general House Fittings.- Cost of Works for the Supply of Water. — Con- 
stant and Intermittent Supply.— Suggestions for preparing Plans, &c. &c., together 
with a Description of the numerous Works illustrated, vir Aberdeen, Bitfeford, 
Cockermoulh, Dublin, Glasgow, Loch Katrine, Liverpool, Manchester, Rotherham, 
Sunderland, and several others ; with copies of the Contract, Drawings, and Specie- 
cation in each case. 
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Humber's Record of Modern Engineering, 1866 . 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1866; Comprising Civil, Mechanical, Marine, Hydraulic, 
Railway, Bridge, and other Engineering Works, &c. By William 
Humber, Assoc. Inst. C.E., and M. Inst. M.E., Author of 
** A Complete and Practical Treatise on Cast and Wrought-Iron 
Bridge Construction.” Imp. 4to, with 36 Double Plates, drawn to 
a large scale, and Photographic Portrait of John Fowler, Esq., 
President of the Institution of Civil Engineers. Price 3/. 3^. half- 
morocco. 

List of the Plates and Dia^frams, 


NAME AND DESCRIPTION. 

Abbey Mills Pumping Station, Main Drainage, 

Metropolis 

Barrow Docks 

Man<}uis Viaduct, Santiago and Valparaiso 

Railway 

Adams’ liocomotive, St Helen’s Canal Railw. 
Cannon Street Station Roof, Charing Cross 

Railway 

Road Bridge over the River Muka 

Telegraphic Apparatus for Mesopotamia . . . 
Viaduct over the River Wyc, Midland Railw. 
St. Germans Viaduct, Cornwall Railway .... 

Wrought-Iron Cylinder for Diving Bell 

Mill wall Docks 

Milroy's Patent Excavator 

Metropolitan District Railway 


Harbours, Ports, and Breakwaters. 


PLATES. NAME OF ENGINEER. 


1 to 4 Mr. Bazalgettc, C.E. 

5 to 9 Messrs. M^[e.'in& Stillman, 

[C E 

to, II Mr. W. T^yd, C.E. 

12, 13 Mr. H. Cross, C.E. 

14 to 16 Mr. J. Hawkshaw, C.E. 

17, 18 Mr. H. Wakefield, C.E. 

19 Mr. Siemens, C.E. 

20 to 22 Mr. W. H. Rirlow, C.E. 

23, 24 Mr. Brunei, C.E. 

25 Mr. J. Coodc, C.E. 

26 to 31 Messrs. J. Fowler, C.E., and 
William Wilson, C.E. 

32 Mr. Milroy, C K. 

33 to 38 Mr. J. Fowler, Engineer-in- 
Chief. and Mr. T. M. 
Johnson, C.E. 

A to c 


The Letterpress comprises — 

A concluding article on Harbours, Ports, and Breakwaters, with 
Illustrations and detailed descriptions of the Breakwater at Cher- 
bourg, and other important modern works ; an article on the 
Telegraph Lines of Mesopotamia ; a full description of the Wrought- 
iron Diving Cylinder for Ceylon, the circumstances under which it 
was used, and the means of woiking it ; full description of the 
Mill wall Docks ; &c., &:c., &c. 


Opinions of the Press on the Volume for 1866. 

“Mr. Humber’.s ‘Record of Modem Engineering' is a work of j^culiar value, as 
well to those who design as to those who study the art of engineering constmetion. 
It embodies a vast amount of practical information in the form of full descriptions .Tnc 
working drawings of all the must recent and noteworthy engineering works. The 
plates are excellently lithographed, and the present volume of the ‘ Record ' is not 2 
whit behind its predecessors,”— Magazine^ July 17, 1868. 

“ We gladly welcome another year's issue of this valuable publication from the abl< 
pen of Mr. Humber. The accuracy and general excellence of this work are wef 
known, while its usefulness m giving the measurements and details of some of th 
latest examples of engineering, an carried out by the most eminent men in the profck 
sion, cannot be too highly prized f’-^Artizan, August i, 1868. 

“ The volume forms a valuable companion to those which have preceded it, an 
cannot fail to prove a most important addition to every engineering library.''— Af/ww 
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Humber's Record of Modern Engineering, 1865 . 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1865, with Photographic Portrait of J. R. M ‘Clean, Esq., late 
President of the Institution of Civil Engineers. Half morocco, 
price 3/. 3f. 

List of Plates and Diagrams, 


MAIN DRAINAGE, METROPOLIS. 
North Side. 

Map showing Interception of Sewers. 
Middle Level Sewer. Sewer under Re- 
gent's Canal. 

Middle Level Sewer. Junction with Fleet 
Ditch. 

Outfall Sewer. Bridge over River Lea. 
Elevation. 

Outfall Sewer. Bridge over River Lea. 
Details. 

Outfall Sewer. Bridge over River Lea. 
Details. 

Outfall Sewer. Bridges over Marsh Lane, 
North Woolwich Railway, and Bow and 
Barking Railway Jf unction. 

Outfall Swer. Bridge over Bow and 
Barking Railway. Elevation. 

Outfall Sewer. Bridge over Bow and 
Barking Railway. Details. 

Outfall Sewer. Bridge over Bow and 
Barking Railway. Details. 

Outfall Sewer. Bridge over East London 
Waterworks’ Feeder. Elevation. 
Outfall Sewer. Bridge over East London 
Waterw'orks’ Feeder. Details. 

Outfall Sewer. Reservoir. Plan. 

Outfall Sewer. Reservoir. Section. 
Outfall Sewer. Tumbling Bay and Outlet. 
Outfall Sewer. Penstocks. 

South Side. 

Outfall Sewer. Bermondsey Branch. 
Outfall Sewer. Bermondsey Branch. 
Outfall Sewer. Reservoir and Outlet. 
Plan. 


MAIN DRAINAGE. METROPOLIS, 
continued — 

Outfall Sewer. Reservoir and Outlet. 
Details. 

Outfall Sewer. Reservoir and Outlet. 
Details. 

Outfall Sewer. Reservoir and Outlet 
Details. 

Outfall Sewer. Filth Hoist. 

Sections of Sewers (North and South 
Sides). 

THAMES EMBANKMENT. 
Section of River Wall. 

Steam-boat Pier, Westminster. Elevation. 
Steam-boat Pier, Westminster. Details. 
Landing Stairs between Charing Crou 
and Waterloo Bridges. 

York Gate. Front Elevation. 

York Gate. Side Elevation and Details. 
Overflow and Outlet at Savoy Street Sewer. 
Details. 

Overflow and Outlet at Savoy Street Sewer. 
Penstock, 

Overflow and Outlet at Savoy Street Sewer 
Penstock. 

Steam-boat Pier, Waterloo Bridge. Eleva- 
tion. 

Steam-boat Pier, Waterloo Bridge. De- 
tails. 

Steam -boat Pier, Waterloo Bridge. De- 
tails. 

I Junction of Sewers. Plans smd Sections. 
Gullies. Plans and Sections. 

Rolling Stock. 

Granite and Iron Forts. 


With copious Descriptive Letterpress, Specifications, &c. 


Opinions of the Press on the Volume for 1865. 

** Mr. Humber’s works — especially his annual * Record,’ with which so many of our 

readers are now familiar — fill a void occupied by no other branch of literature 

The drawings have a constantly increasing value, and whoever desires to possess clear 
representations of the two great works carried out by our Metropolitan Board will 
obtain Mr. Humber’s last volume.” — Engifuering. 

“No engineer, architect, or contractor should fail to preserve these records of works 
which, for magnitude, have not their parallel in the present day, no student in the 
profes.sion but should carefully study the details of these great works, which he may be 
one day called upon to imitate.” — Mecftanic's Magazine. 

“A work highly creditable to the industry of its author and to the skill and ^irit of 
his publishers, and that will no doubt find eapr readers in many a young engineer 
abroad or in the provinces, where good examples are rarer than with us ‘ X^ndoners.* 
.... The volume is quite an encyclopaedia for ^e study of the student who desires 
to master the subject of municipal drainage on its scale of greatest develc^ent”— 
Practical Mechanics Journal. 
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Humber $ Record of Modern Engincerhig, 1864. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1864 ; with Photographic Portrait of Robert Stephenson, 
C,E., M.P., F.R.S., &C. Half morocco, price 3/. 3J. 

List 0/ the Plates, 

NAME AND DESCRIPTION. PLATES. NAME OF ENGINEER. 

Birkenhead Docks. Low Water Basin i to 15 Mr. G. F. Lyster, C.E. 

Charing Cross Station Roof— C. C. Railway. 16 to 18 Mr. Hawkshaw, C.E. 

Digswell Viaduct — Great Northern Railway. 19 Mr. J. Cubitt, C.E. 

Robl>ery Wood Viaduct— Great N. Railway. 20 Mr. J. Cubitt, C.E. 

Iron Permanent Way 20a — 

Clydach Viaduct — Merthyr, Tredegar, and 

Abergavenny Railway 21 Mr. Gardner, C.E. 

£bbw Viaduct ditto ditto ditto 22 Mr. Gardner, C.E. 

College Wood Viaduct— Cornwall Railway . . 2 j Mr. Brunei. 

Dublin Wiiuer Palace Roof 24 to 2'') Messrs. Ordish& Le Feuvre. 

Bridge over the Thames — L. C. & D. Raihv. 27 Jo 3’ Mr. J. Cubitt, C.E. 

Albert Harbour, Greenock 3^ to 30 Messrs. Bell & Miller. 

With copious Descriptive I.etter[uess, .Specifications, &c. 

“The engineering annual before us fully maint.iiiis Mr. Humber's reputation as an 
author. It is. as it professes to be, a rtsuvic of .ill the more interesting and important 
works lately completed in Great Britain ; .uid i-ont.uiiin^, ,is it docs, carefully executed 
drawings, with full working detaib, will be found .1 v.iluablc accessory to the profes- 
sion at urge."— EMgiticer. 

“ Mr. Humber has done the profession good .md true service, by the fine collection 
of examples he has here brought before the profession and the public."— Practical 
Mechanic's Journal, 

Humber s Record of Modern Ens^ineering, 1863. 

A RECORD of the PROORKHS of MODERN ENGINEER- 
ING, 1863; with Photographic Portrait of John Hawkshaw, C.E., 
F.R.S., &c. Half morocco, price 3/. y. 

List of the Plate.!. 

NAME AND DESCRIPTION. I'l.ATI S. NAME OF ENGINEER. 

Victoria Station and Roof— L. B.& S. C. Rail, i to 8 Mr. R. Jacomb Hood, C.E. 

Southport Pier 9 and 10 Mr. James Bruniees, C.E. 

Victoria Station and R(X)f— L. C. & D. &G.W. 

Railway.s xitusA Mr. John Fowler, C.E. 

Roof of Cremorne Music Hall lO Mr. William Huinlier, C.E. 

Bridt jc over (r. N. R.ailway 17 Mr. Joseph Cubitt, C.E. 

Roof of Station— I )utch Rhenish R.iilway .. 18 audit) Mr. Euschedi, C.E. 

Bridge over the Thames- West London Ex- 
tension Railway 20 to 24 Mr. William Baker, C.E. 

Armour Plates Mr. James Chalmers, C.E, 

Suspension Bridge, Thames 26 lo 29 Mr, Peter W. Barlow, C.E. 

The Allen Engine 30 Mr. G. T. Porter, M.E. 

Suspension Bridge, Avon 3t to 33 Mr. John Hawkshaw, C.E. 

and W. H. Barlow, C.E. 

Underground Railway 34 to 36 Mr. John Fowler, C.E. 

With copious Deiicriptive Letterpress, Specifications, &c. 

“ Handsomely lithographed and printed. It will find favour with many who desire 
to preserve in a permanent form copies of the plans and specifications prepared for the 
guidance of the conimctoni for many important cng'.necring works.”— 

" The large plates illustrating the works which have selected by the Editor for 
the first exampL‘S of modem engineering progress are and the text is 

devoted to the spe' ifications issued by the Engineers, the tenders for 

the execution of the works were biudl^—Artizan. engmet.. 




WORKS PUBLISHED BY LOCKWOOD & CO. 


5 


Humbef^s Great Work on Bridge Constrtcction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. In Three Parts — Theoretical, Practical, and 
Descriptive. By William Humber, Assoc. Inst. C.E., and M. Inst. 
M.E. Third Edition, revised and much improved, with 1 15 Double 
Plates (20 of which now first appear in this edition), and numerous 
additions to the Text. In 2 vols. imp. 410., price 61, i6s, 6d. half- 
bound in morocco. {Nearly ready, 

“ A very valuable contribution to the standard literature of civil engineering. In 
addition to elevations, plans, and sections, large scale details are given, which very 
much enhance the instructive worth of these illustrations. No engineer would wil- 
lingly be without so valuable a fund of information.— Engineer atui Architect's 
Journal, 

^ The First or Theoretical Part contains mathematical investigations of the prin- 
ciples involved in the various forms now adopted in bridge construction These 
investigations are exceedingly complete, having evidently been very carefully con- 
sidered and worked out to the utmost extent that can be desired by the practical man. 
The tobies are of a very useful character, containing the result', of the most recent 
experiments, and amongst them are some valuable tables of the weight and co.si of 
cast and wrought-iron stnicturcs actually erected. The volume c^f text is amply illus- 
trated by numerous woodcuts, plates, and diagram.-. : and the plates in the second 
volume do great credit to both draughtsmen and engravers. In conclusion, we ha\e 
great pleasure in cordially recommending this work to our readers.”— z/rZ/su;/. 

** Mr. Humber’s stately volumes lately Issued— in which the most important bridges 
erected during the last five years, under the direction of the late Mr. Brunei, Sir W, 
Cubitt, Mr. Hawkshaw, Mr. Page, Mr. Fowler, Air. Hemans, and others among our 
most eminent engineers, are drawn and specified in great detaiV’— Engineer. 

Weale's Engineer's Pocket-Book. 

THE ENGINEER’S, ARCHITECT’.S, and CONTR.\CTOR’.S 
POCKET-BOOK (Lockwood & Co.’s; formerly Wkai.k’sl 
Published Annually. In roan tuck, y;ill edj^os, with 10 Copper- 
Plates and numerous Woodcuts. Price 6e. 

** There is no work published by or without authority, f(»r the use of the sc’cntific 
branches of the services, which contains anything like the amount o( adm raUy 
arranged, reliable, and useful information. It is really a mo^t solid, subsianiuil, and 
excellent work ; and not a page can be opened by a mauof()nlinar> intdligence winch 
will not satisfy him that thi.s praise is amply de.served .” — Army and Mazy (iuzette. 

“ A vast amount of really valuable matter condensed into the small dimen- 

aions of a book which is, in reality, what it professes to be— a poi'ket b«iok 

We cordially recommend the book to the notice of the managers of coal and other 
mines; to them it will prove- a handy book of reference on a v.ineiy of subjects mote 
or less intimately connected with their profession. It might also be placed wiui 
advantage in the hands of the subordinate officers in collierij-.."— CV>// cr}< Guat'dian. 

**The assi^raent of the late Mr. Weale’s * Engineer s Poe/cet-Book* Xo Mes-rs 
Lockwood & Co. h.as by no means lowered the standard v.aluc ol the work. It is. too 
well known among those for whom it is specially intended, to n.-c 1 more from u» than 
the observation that this continuation ot Mr. Weale’s .sene-. ol Pocket Books well 
sustaias the reputation the work has so long enjoyed. Every branch of engineering 
is treated of, and facts, figures, and data of every kind abound.”— .UccZ/rtw/cj Mag. 

** It contains a large amount of information peculiarly vnhuble to those for whose 
use it is compiled. We cordially commend it to the enginecr.Ag and architectural 
profeuions generally.”— J&nrmd, 

**A multitude of useful tables, without reference to which the engineer, archiiect. 
Of contractor could scarcely get through a single day’s work.’*»-6Viir»/i/fc EevievK. 
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Barlow on the Strength of Materials, enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c. ; and an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and gradients. By Pkter Barlow, F.R.S., Mem. Inst, of France ; 
of the Imp. and Royal Academies of St. Petersburgh and Brussels ; 
of the Amer. Soc. Arts ; and Hon, Mem. Inst. Civil ICngineers. 
A New and considerably Enlarged Edition, revised by his Sons, 
P. W. Barlow, F.R.S,, Mem. Inst. C.E., and W. H. Barlow, 
F.R.S., Mem. of Council Inst. C.E., to which are added a Sum- 
mary of Experiments by PIaton Hodokinson, F.R.S., William 
Fairbairn, PMCS., and David Kirkaldy ; an I'.ssay (with 
Illustrations) on the effect produced by passing Weights over 
Elastic Bars, by the Rev. Robert Willis, M.A., P'.R.S. And 
Formulae for Calculating Girders, &c. I'he whole arranged and 
edited by William IIvmber, Assoc. Inst. C.Ii., and Mem. Inst, 
M.E., Author of “ A Complete and Practical Treatise on Cast and 
Wrought-lron Bridge Construction,” &c. &c. Demy 8vo, 400 pp., 
with 19 large Plates, and numerous woodcuts, price i8j. cloth. 

Opinions of the Press. 

“ This edition has underf^one considerable improvement, and has l>een brought down 
to the present date. It is one of the first books of reference in e.Yistcnce.”—^ 

“ Although issued a.s the sixth edition, the volume under consideration is worthy of 
being regarded, for all practical purpo.scs, as an entirely new work ... the book 
is undoubtedly worthy of the highest commendation, and of an honourable place in 
the library of every engineer.” — Mining Journal. 

‘‘An increa-sed value has been m'vcn to this very valuable work bv the addition of 
a large amount of information, which cannot prove otherwi.se than highly useful to 

those who require to consult it The arrangement and editing of this 

mass of information has been undertaken by Mr. Humber, who has most ably fulfilled 
a ta.sk requiring special care and ability to render it a success, which this edition most 
certainly is. He has given the finishing touch to the volume by introducing into it 
an ititcresting memoir of Professor JIarlow, which tribute of re.s[«;c i, we arc sure, will 
be appreciated by the members of the engineering profession.” — Mechanic's Magazine, 

“ A work which should be well studied by every engineer. , . . A book which 

no engineer of any kind can afford to be w'ithout. In its present form its former value 
is much \ncTeast^."-’Colltery Guardian. 

“ The best book on the subject which has yet appeared We know of 

no work that so completely fulfils its mission Asa scientific work of the 

first class, it deserves a foremost place on the bookshelves of every civil engineer and 
practical mechanic. Mechanic. 

“ There is not a pupil in an engineering school, an apprentice in an engineer's or 
architect’s office, or a competent clerk of works, who will not recognise in the scientific 
volume newly given to circulation, an old and valued friend. . . So far as the strength 
of timber is concerned, there is no greater authority than Barlow.” — Building News. 

“ It is .scarcely necessary for us to make any comment upon the first portion of 
the new volume. .... Valuable alike to the student tyro, and experienced 
practitioner, it will always rank in future, as it has hitherto done, as the standard 
treatise upon this particular subject.” — Engineer. 

“ The present edition offers some important advantages over previous ones. The 
additions are Ixith extensive and valuable, comprising experiments by Hodgkinson on 
the strength of ca.st-iron ; extracts from papers on the transverse strength of beams by 
W. H. Barlow ; an article on the strength of columns ; experiments % Fairbairn, on 
iron and steel plates, on the behaviour of girders subjected to the vibration of a 
changing load, and on various cast and wrought-tron beams ; experiments by Kirkaldy, 
on wrought-iron and steel bars, and a short appendix of formulae for ready applicadon 
in computing the strains on bridges.”— 
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Strains, Formula & Diagrams for Calculation of. 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and their 
STRENGTH ; consisting of Formulae and Corresponding Diagrams, 
with numerous Details for Practical Application, &c. By William 
Humber, Assoc. Inst. C.E., &c., Author of “A Record of the 
Progress of Modem Engineering,” &c. &c. Fcap. 8vo, with nearly 
100 Woodcuts and 3 Plates, price 7^. 6f/. cloth. {Recently published. 

It is hoped that a small 7vorh, in a handy forin^ devoted entirely to Bridge and 
Girder Calculations, without giving more than is absolutely tiecessary for the complete 
solution of practical problems, will meet with ready acceptance from the engineering 
Profession. One of the chief features of the present work is the extensive application 
of simply constntcted DIAGRAMS to the calculation of the strains onbridges a^ girders, 

‘‘To supply a universally recognised want of simple formula, applicable to the 
varied problems to be met with in ordinary practice, Mr. Humber, whose works on 
modern engineering afford sufficient evidence of his qualifications for the ta.sk, has 
compiled his ‘Handy Hook.’ The arrangement of the matter in this little volume is 

as convenient a.s it well could be We have indicated, in clear and untechnical 

language, the method of deducting the actual strain on different members of the given 

structures from the preceding data 'J ne system of employing diagrams as a 

substitute for complex computations is one justly coming into great favour, and in that 
respect Mr. Humlxir’s volume is fully up to the Xwwis''— Engineering. 

“The forrauliE arc neatly expressed, and the diagrams good.** — Athenanm. 

“ That a necessity existed for the book is evident, we think ; that Mr. Humber has 

achieved his design is emially evident We heartily commend the really handy 

book to our engineer ami architect readers.”— Mechanic. 

“ This capital little work is intended to supply a want, often found by engineers, 
viz., of having the requisite formulai for calculating strains in a complete form, and yet 
sufficiently portable to be carried in the pocket. In this case, however, almost every 
formula that could possibly be required, together with diagrams of strains, is put con- 
cisely, yet clearly, in a work of considerably less size than an engineering pocket 
book.” — Artizan. 

Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 
with Practical Remarks on Iron Construction. By F. W. Sheilds, 
M. Inst. C.E. Second Edition, with 5 plates. Royal 8vo, 51. cloth. 

Contents. — Introductory Remarks ; Beams Loaded at Centre ; Beams Loaded at 
unequal distances between supports ; Beams uniformly Loaded ; Girders with triangu- 
lar bracing Loaded at centre ; Ditto, Loaded at unequal distances between supports ; 
Ditto, uniformly Loaded ; Calculation of the Strains on Girders with triangular 
Basings ; Cantilevers; Continuous Girders; Lattice Girders; Girders with Vertical 
Struts and Diagonal Ties ; Calculation of the Strains on JDitto ; Bow and String 
Girders ; Girders of a form not belonging to any regular figure ; Plate Girders ; Ap- 
portionments of Material to Strain ; Comparison of different Girders ; Proportion of 
Length to Depth of Girders ; Character of the Work ; Iron Roofs. 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance, Levelling, &c., with the most useful Problems in Geodesy 
and Practical Astronomy, and Formuloe and Tables for Facilitating 
their Calculation. By Major-General Frome, R.E., Inspector- 
General of Fortifications, &c. Third Edition, revised and improved. 
With 10 Plates and 113 Woodcuts. Royal 8vo, I2x. cloth. 
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Hydraulics. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULA 
for finding the Discharge of Water from Orifices, Notches, Weirs, 
Pipes, and Rivers. Ry John Neville, Civil Engineer, M.R.I.A. 
Second Edition, with extensive Additions, New Formula', Tables, 
and General Information on Rain-fall, Catchment-basins, Drainage, 
Sewerage, Water Supply for Towns and Mill Power. With nume- 
rous Woodaits, 8vo, i6j. cloth. 

This work contains a vast number of different hydraulic 
formulrc, and the most extensive and accurate tables yet published 
for finding tlie mean velocity of discharge from triangular, quadri- 
lateral, and circular orifices, pipes, and rivers ; with experimental 
results and co-efficients ; effects of friction ; of the velocity of 
approach ; and of curves, liends, contractions, and exjiansions ; the 
b^t form of channel ; the drainage effects of long and short weirs, 
and weir-basins ; extent of back-water from weirs ; contracted 
channels; catchment-basins; hydrostatic and hydraulic pressure; 
water-power, &c, &c. 

Levelling. 

A TREATISE on the PRINCIPLES an<l PRACTICE of 
LEVELLING ; showing ks Application to Purposes of Railway 
and Civil Engineering, in the Construction of Roads ; with Mr. 
Telford’s Rules for the same. By Frederick W. Simms, 
F.G.S., M. Inst. C.K. Fifth Edition, very carefully revised, with 
the addition of Mr. Law's Practical ICxamples for Setting out 
Railway Curves, an<l Mr. Trattwine’s Field Practice of Laying 
out Circular Curves. With 7 Plates and nunieious Woodcuts. 8vo, 
td. doth. Trautwine on Cuiwes, .separate, price 5^. 

"One of the most important text-books for the general surveyor, and there is 
scarcely a question connected with leveUing for which a solution uould be sought but 
that would he salisfaaonly answered by consulting the volume.” — Mining Journal. 

" The text -book on levelling in most of our engineering .stiiooLs* and colleges.”— 
Bngitucr. 

“ The publishers have rendered a substantial service to ihc profession, especially to 
the younger members, by bringing out the presenieditionof Mr. Simms’s useful work.*’ 
^Engineering, 

Tunnelling. 

PRACTICAL TUNNELLING ; explaining in Detail the Setting 
out of the Work.s ; Shaft Sinking and Heading Ih-iving ; Ranging 
the Lin€.s and Levelling Under-Ground ; Sub- Excavating, Timber- 
ing, and the construction of the Brickwork of Tunnels ; with the 
Amount of l.abour required for, and the Cost of the various Por- 
tions of the Work. By Fredk. W. Simms, F.R.A.S., F.G.S., 
M. Inst C.b!., Author of “A Treatise on the Principles and 
Practice of Levelling,” &c. &c. Second Edition, revised by W. 
Davis Haskoll, Civil Engineer, Author of “The Engineer’s 
Field-Book,” &c. &c. With 16 large folding Plates and numerous 
Woodcuts. Imperial 8vo, i/. is, doth. 
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Strength of Cast Iron, &c. 

A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
and OTHER METALS ; intended for the Assistance of Engineers, 
Iron-Masters, Millwrights, Architects, Founders, Smiths, and 
others engaged in the Construction of Machines, Buildings, &c. ; 
containing Practical Rules, Tables, and Examples, founded on a 
series of New Experiments ; with an Extensive Table of the Pro- 
perties of Materials. By the late Thomas Tredgold, Mem. Inst. 
C.E., Author of “ Elementary Principles of Carpentry,” “ History 
of the Steam-Engine,” &c.. Fifth Edition, much improved. 
Edited by Eaton Hodgkinson, F.R.S, ; to which are added 
EXPERIMENTAL RESEARCHES on the STRENGTH and 
OTHER PROPERTIES of CAST IRON ; with the Develop- 
ment of New Principles, Calculations Deduced from them, and 
Inquiries Applicable to Rigid and Tenacio ^ Bodies generally. By 
the Editor. The whole Illustrated with y i.-igravings and nume- 
rous Woodcuts. 8vo, I2J. cloth. 

Hudgkinson’s Experimental Resrari hes on the 
Strength and Other Properties of Cast Iron may be had 
separately. With Engravings and Woodcuts. 8vo, price 6 j. cloth. 

The High-Pressure Steam Engine. 

THE HKJH-PRES.SURE STEAM ENGINE ; an Exposition 
of its Comparative Merits, and an Essay towards an Improved 
System of Construction, adapted especially to secure Safety and 
Economy. By Dr. PiUNST Alban, Practical Machine Maker, 
Plau, Mecklenberg. Translated from the German, with Notes, by 
Dr. Pole, F.R.S., M. Inst. C.E., &c. &c. With 28 fine Plates, 
8vo, i 6 s. 6f/. cloth. 

“ A work like this, which goes thoroughly into the examination of the high-pressure 
engine, the Ixiilcr, and its appendages, &c., is exceedingly useful, and deserves a place 
in every scientific library.”— ^ A <tw Shipping Chronicle, 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 
for setting out Curves from 5 to 200 Radius. By Alexander 
Beazeley, M. Inst. C.E. Printed on 48 Cards, and sold in a 
cloth box, waistcoat-pocket size, price 3^. 6d. 

“ Each table is printed on a small card, which, being placed on the theodolite, Iwyes 
the hands free to m.inipulate the instrument — ^no small advantage as regards the rapidity 
of work. They arc clearly printed, and compactly fitted into a small case for the 
pocket — an arrangement that will recommend them to all practical men .” — Engineer 
“ Very handy : a man may know that all his day’s work must fall on two of these 
cards, which he puts into his own card-case, and leaves the rest behind .” — Athenamm 

Laying Out Curves, 

THE FIELD PRACTICE of LAVING OUT CIRCULAR 
CURVES for RAILROADS. By John C. TrautwIne, C.E., 
of the United States (extracted from Simms’s Work on Levelling). 
8vo, 5^. sewed. 
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Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, in Reference to the 
Preparation of Plans for Roads and Railways, Canals, Rivers, 
Towns’ Water Supplies, Docks and Harbours ; with Description 
and Use of Sur\'eying Instruments. By W. Davis Haskoll, C.E., 
Author of “ The Engineer’s Field Book,” “ Examples of Bridge 
and Viaduct Construction,” &c. Demy 8vo, price 12^. hd. cloth, 
with 14 folding Plates, and numerous Woodcuts. 

* Land and Marine Surveying’ is a most useful and well arranged book for the 
aid of a student .... We can strongly recommend it as a cdrefully-written 
and valuable text-book.” — Builder^ July 14, 1868. 

“ So far as the general get-up of the work is concerned, it is much superior to either 
of its predecessors , ‘ The Practice of Engineering Field Work,’ 2 vols. ; the lettering 
and figuring of the plans annexed to it arc clear and intelligible, and its moderate 
price will not fail to be a recommendation.”— June 19, 1868. 

“ He only who is nui-ster of his subject can present it in such a way as to make it 
intelligible to the meanest capa< ity. It is in this that Mi. ILiskoll excels. He has 
knowledge and experience, and can so give expression to it as to make any matter on 
which he wTites, clear to the youngest pupil m a surveyor’s office. . . . The 

work will be found a useful one to men of experience, for there are few such who will 
not get some good ideas from it ; but it is indispensable to the young practitioner,”-— 
Colliery Guardian, May 9, 1868. 

A volume which cannot fail to prove of the utmost practical utility It 

is one which may be safely recommended to all students who aspire to become clean 
and expert surveyors ; and from the exhaustive manner in whitfh Mr. Haskoll has 
placed his long experience at the disposal of his readers, there will henceforth be no 
excuse for the complaint that young uiaciitioners are at a disadvantage, through the 
neglect of their seniors to point out tne importance of minute details, since they can 
readily simply the deficiency by the study of the volume now under consideration.”— > 
Mining journal, May 5, 1868. 

“ A very useful and thoroughly practical treatise. . . . . We can confidently 
recommend this work to the engineering student.”— .-f r/fartw, July, 1868. 

Engineer's Office Almanack & Pocket Companion. 

THE ENGINEER’S AND CONTRACTOR’S OFFICE 
ALMANACK AND POCKET COMPANION, containing, 
besides the usual Calendar and other Almanack information. 
Memoranda relating to Standing Orders, Railway Construction 
Regulations, Mensuration, Data and Formula: for Wrought-Iron 
Girders, Steam Engines, Railway.s, Cranes, Roofs, Mill-Gearing, 
Hydraulics, Weight of Iron, &c. Published annually, with Ruled 
Paper for Memoranda, strongly bound in cloth, price is, 

** Here are 48 well-filled pages of that kind of matter which is In most constant 

reference by engineers and contractors We have checked many of the 

formulae, and find them to have been selected from the latest and best authorities.”— 
Engineering, 

Its contentsare of the most handy kind, solving in a rapid manner many a problem 
of daily occurrence with engineers.”— Mechanic. 

** The mechanical engineer, the hydraulic engineer, the builder, and railway and 
mining engineer will, each and all, find occasion throughout the year of referring to 
this Almanack.”— O' Guardian. 

** Undoubtedly the most useful engineering almanack yet issued. It comprises 
information and formulae upon almost eyeiy subject connected with practical engi- 
neering, upon which the man of business is likely to require to refresh his memory.’ — 
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Fire Engineering. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Manual and Steam Fire-Engines, their Construc- 
tion, Use, and Management ; Remarks on Fire-Proof Build- 
ings, and the Preservation of Life from Fire ; Statistics of the Fire 
Appliances in English Towns ; Foreign Fire Systems ; Hints for 
the formation of, and Rules for. Fire Brigades ; and an Account of 
American Steam Fire-Engines. By Charles F. T. YounCf, C.E., 
Author of “The Economy of Steam Power on Common Roads,” 
&c. With numerous Illustrations, Diagrams, &c., handsomely 
printed, 544 pp. , demy 8vo, price il. 4^. cloth. 

A large well-filled and useful book upon a subject which possc^es a wide and 
increa.sing puljlic intcre.st. .... To such of our readers as are interested in the 
subject of fires and fire apparatus we can most heartily commend this book. . . . . 
It is really the only English work we now have upon the subject.” — Engineering. 

“ Mr. Young has proved by his present work that he is a good engineer, and pos- 
sessed of sufficient literary energy to produce a vcryreadable and interesting volume.” 
-^Engineer. 

“ Fire, above all the elements, is to be dreaded in a great city, and Mr. Young 
deserves hearty thank.s for the elaborate pains, benevolent spirit, .scientific knowledge, 
and lucid exposition he has brought to bear upon the subject : and his substantial book 
should meet with substantial succcs.s, for it concerns every one who has even a skin 
which is not fireproof.” — illustrated London News. 

“A volume which must be re^rded as the text-book of its subject, and which in 
point of interest and intrinsic value is second to no contribution to a special depart- 
ment of history with which wc are acijuainted. ‘ Fires, Fire-Engines, and Fire 
Brigades’ is the production of an earne.st and diligent writer who comes to the task he 
has undertaken with a thorough love of it, and a firm determination to do it justice. 

. . . . The style of the work is admirable. .... It has tlie surpassing 

merit of being thoroughly reliable. ” — Insurance Record. 

“ That Mr. Young’s trcati.se is an exhaustive one will be admitted when we state 
that there does not appear to be anything within the scojie of his compreheasive title 
that has been left unnoticed. An immcmse amount of the most varied information 
relating to the subject has been collected from every conceivable .source, and goes to 
form a history full of abiding interest. <»reat credit is unquestionably due to Mr. 
Young for having brought before the public the results of his exploration in this hitherto 
untrodden field. We strongly recommend the book to the notice of all who are in 
any way interested in fires, fire-engines, or fire-brigades.” — Mechanic's Magazine. 

Earthwork, Measurement and Calculation of. 

A MANUAL on EARTHWORK. By Alex. J. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. With 
numerous Diagrams. i8mo, 2s. 6 d. cloth. 

** We can cordially recommend the work to the notice of our r^zAtxzi'~^Buildmg 
News. 

“ As a really handy book for reference, we know of no work equal to it ; and the 
railway engineers and others employed in the measurement and calculation of earth- 
work will find a great amount of practical information very admirably arranged, and 
available for general or rough estimates, as well as fur the more exact calculations 
required in the engineers’ contractor’s offices.” — Artizan. 

The object of this little book is an investigation of all the pnnciples requisite for 
the measurement and calculation of earthworks, and a consideration of the data neces- 
isary for such operations. The author has evidently bestowed much care in effecting 
this object, and points out with much clearness the results of his own observations, 
derived from practical experience. The .subjects treated of are accompanied by well- 
executed diagiums and instructive examples.^’— /Irmty and Navy Gazette. 
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Field-Book for Engineers. 

THE ENGINEER’S, MINING SURVEYOR’S, and CON- 
TRACTOR’S FIELD-BOOK. By W. Davis Haskoll, Civil 
Engineer. Second l^dition, much enlarged, consisting of a Series 
of Tables, with Rules, Explanations of Systems, and Use of Theo- 
dolite for Traverse Surveying and Plotting the Work with minute 
accuracy by means of Straight Edge and Set Square only ; Levelling 
with the Theodolite, Casting out and Reducing Levels to Datum, 
and Plotting Sections in the ordinary manner; Setting out Curves 
with the Theodolite by Tangential Angles and Multiples with Right 
and Left-hand Readings of the Instrument; Setting out Curves 
without Theodolite on the System of Tangential Angles by Sets of 
Tangents and Offsets; and Earthwork Tables to 8o feet deep cal- 
culated for every 6 inches in depth. With numerous wood-cuts, 
l2mo, price 12s. cloth. 

“ A ve^ useful work for the practical engineer and surveyor. Every person 
eneazed in engineering field «)i>erati<>ns will estimate the importance of such a work 
and the amount of valuable time which will be saved by reference to a set of reliable 
tables prepared with the accuracy and fullness of those given in this volume."— 
wny Nnvs. 

“The book is very handy, and the author might have added that the separate tables 
of sines and tangents to every minute wall make it useful for many other purposes, the 
genuine traverse tables existing all the same." — Atheneriim. 

“The work forms a handsome pocket volume, and cannot fail, from its portability 
and utility, to be extensively jjatronised by the engineering profession."— 
youmah 

“ We know of no better field-book of reference or collection of tables than that 
Mr. Haskoll ha.s given."— 

“ A series of tables likely to be \ ..ry useful to many civil engineers,"— 

“ A very useful book of tables f -r expediting field-work operations. . . . The present 
edition has been much enlarged ’’ ~ Mechanic's Magazine. 

“We .strongly recommend this second edition of Mr. Haskoirs ‘ Field Book’ to all 
classes of surveyors."— (juirdian. 

Railway Engineering. 

THE PRACTICAI. RAILWAY ENGINEER. A concise 
Description of the ICngineering and Mechanical Operations and 
Structures which arc tombined in the P'ormation of Railways for 
Public Traffic ; embrajing an Account of the Principal Works exe- 
cuted in the Con.strucrion of Railw.ays ; with Facts, Figures, and 
Data, intended to assi>i the Civil Engineer in designing and executing 
the important details required. By G. Drysdale Dempsey, C.E. 
Fourth Edition, revi-^od and greatly extended. With 71 double 

2 uarto Plates, 72 Woodcuts, and Portrait of George STEPHENSON. 
)ne large vol. 4to., 2/. 12s, (xi. cloth. 

Harbours. 

THE DESIGN and CONSTRUCTION of HARBOURS. By 
Thomas Steven.son, F.R.S.E., M.I.C.E. Reprinted and en- 
larged from the Article “Harbours,” in the Eighth Edition of “ The 
Encyclopaedia Britannica.” With xo Plates and numerous Cuts. 
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Bridge Constructmt in Masonry, Timber, and 
Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION OF MASONRY, 'ITMBER, AND IRON ; consisting of 
46 Plates from the Contract Drawings or Admeasurement of select 
Works. By W. Davis Haskoll, C.E. Second Edition, with 
the addition of 554 Estimates, and the Practice of Setting out Works, 
illustrated with 6 j^ages of Diagrams. Imp. 4to, price 2/. I2s. 6d, 
half«morocco. 

“ One of the very few works extant descending to the level of ordinary routine, and 
treating on the common c\ery-day pi. ictice of the railway engineer. . . . A work of 
the present nature by a man of Mi. HaskoU’s experience, must prove invaluable to 
hundreds. 'J'he tables of estimates appended to this edition will considerably enlumce 
its value. ” — Engiueertug. 

'‘We must express our cordial approbation of the work just issued by Mr. Haskoll. 

. . . . Besides examples of t lie best and most economical forms of bridge construction, 
the author has compiled a senes of estimates which cannot fail to be of service to the 
practical man. . . . J'he exvuuplesof bridges are selected from those of the most notable 
construction on the different line-, of the kmgdom, and their details may consequently 
be .safely followed.”- Railway Xeivs, 

“ A very valuable volume, and nuy be added usefully to the library of every young 
engineer. '^—Builder. 

“An excellent selection of examples, very carefully drawn to useful scales of pro* 
portioa ” — A rtizan. 

Mathematical and Drawing Instruments. 

A TREATLSK ON THE PRINCIPAL MATHEMATICAL 
AND DRAWING IN.STRUMENTS employed by the Engineer, 
Architect, and Surveyor. By Frederick W. Simms, F.G.S., M. 
Inst. C.E., Author of “Practical Tunnelling,” &c. &c. Third 
Edition, with a Description of the Theodolite, together with Instruc- 
tions in Field Work, compiled for the use of Students on commenc- 
ing practice. With numerous Cuts. l2mo, price 3^. 6</. cloth. 

Oblique Arches. 

A PRACTICAL TREATLSE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John Hart. Third Edition, with 
Plates. Imperial 8vo, price Sj. cloth. 

The small remaining stock of this worky which has ken tin- 
obtainable for some timcy has Just been purchased by Lockwood & Co. 

Oblique Bridges. 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 
BRIDGES, with 13 large folding Plates. By Geo. Watson 
Buck, M. Inst. C.E. Second Edition, corrected by W. H. 
Barlow, M. Inst. C.IC. Imperial 8vo, 12^. cloth. 

“ The standard text-book for all engineers regarding skew arches, is Mr, Buck's 
treatise, and it would be impossible to consult a httitsT—Engiueer. 

** A very complete treatise on the subject, re-edited by Mr. Barlow, who has added 
to it a method of making the requisite (^culations without the use of trigonometriou 
iattsiv^l^-^Builder. 
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Rudimentary Works in Engineering, &c. 

WEALE’S SERIES OF RUDIMENTARY WORKS IN 
ENGINEERING, ARCHITECTURE, MECHANICS, &C.&C. 
At prices vaiying from is. to 5 j. 

*** The following are included in this excellent and cheap Series 
of Books {numbering upnoards of 200 different IJ'orks in almost iveiy 
department of Science^ Art^ <Sr=^r.), a complete List of which may be 
had on application to Messrs. Lockwood & Co. 

STEAM ENGINE. By Dk. Lardneb. w. 

TUBULAR AND IRON GIRDER BRIDGES, including the Britannia and 
Conway Bridges. By G. D. De.mpsey. is. 6ti. 

STEAM BOILERS, their Construction and Management. By R. Armstrong. 
With Additions by R. Mallet, is. Od. 

RAILWAY CONSTRUCTION. By Sir M. Stfphen.son. Edition, 2 S. 6d. 

STEAM AND LOCOMOTION, on the Principle of connecting Science with Prac- 
tice. By J. Sewell. 2s. 

THE LOCOMOTIVE ENGINE. By G. D. Dempsey, w. (hI. 
ILLUSTRATIONS TO THE ABOVE. 4to. 41. Cd. 

STEAM ENGINE, Mathematical Theory of. By T. Baker, is. 

ENGINEER’S GUIDE TO THE ROVAL AND MERCANTILE NAVIES. 
By a Practical Engineer. Rcvispd by D F. McCakihy. 3i. 

LIGHTHOUSES, their Construction and Illumination. By Ai.\n Steyf.nson. 3^. 

CRANES AND MACHINERY FOR RAISING HEAVY BODIES, the Art of 
Constructing. By J. Glynn, is. 

CIVIL ENGINEERING. By H. Law and G. R. Burnell. A'/w EdiHon, 5s. 
DRAINING DISTRICTS AND LANDS. By G. D Dfmi sey. ts.6d. ) The 
DRAINING AND SEWAGE OF TOWNS AND BUILDINGS. By 

G.D. Dempsey, as. •> 3 ^’ 

WELL-SINKING, BORING, AND PUMP WORK. By J. G. Swindell ; 
Revised by G. R. Burnell, js. 

ROAD-MAKING AND MAINTENANCE OF MACADAMISED ROADS. 
By Gen, Sir J. Blkgoyne. js. Gd. 

AGRICULTURAL ENGINEERING, BUILDINGS, MOTIVE POWERS, 
FIELD MACHINES, MACHINERY AND IMPLEMENTS. By G. H. 
Andrews, C.E, 3J. 

ECONOMY OF FUEL. By T. S. Pkidkaux. ij. 6d. 

EMBANKING LANDS FROM THE SEA. By J. Wiggins, ax. 

WATER POWER, as applied to Mills, &c. By J. Glynn, ax. 

A TREATISE ON GAS WORKS, AND THE PRACTICE OF MANUFAC- 
TURING AND DISTRIBUTING COAL GAS. By S. Hughes, C.E. 3X. 

WATERWORKS FOR THE SUPPLY OF CITIES AND TOWNS. By S. 
Hughes, C.E. 3X. 

SUBTERRANEOUS SURVEYING, AND THE MAGNETIC VARIATION 
OF THE NEEDLE. By T. Fenwick, with Additions by T. Baker, ax. 6d. 

CIVIL ENGINEERING OF NORTH AMERICA. By D. Stevenson. 3X. 
HYDRAULIC ENGINEERING. By G. R. Burneli.. 3^- 
RIVERS AND TORRENTS, with the Method of Reflating their Course and 
Channels, Navigable Canals, &c., from the Italian of Paul Fkisi. ax. 6d. 

COMBUSTION OF COAL AND THE PREVENTION OF SMOKE. By 
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ARCHITECTURE. 


Construction. 

THE SCIENCE of BUILDING : an Elementary Treatise on 
the Principles of Construction. Especially adapted to the Re- 
quirements of Architectural Students. By E. Wyndham Tarn, 
M.A., Architect. Illustrated with 47 Wood Engravings. Demy 
8vo, price Ss. 6 (/. cloth. [yus^ published. 

In this work the Author has endeavoured to introduce the 
Student of Architecture to a general outline of the scientific subjects 
connected %vith his Profession^ an acquaintance with which can at 
present be only obtained ly the perusal of a large number of works by 
various authorities. He has been careful in all cases to consult the 
writers who stand highest in their respect we branches of knowledge ; 
and by avoiding the use of the higher mathematics^ as well as those 
topics which belong more especially to the engineering profession^ he 
has brought the various subjects within the capacity of those whose 
mathematical attainments do not extend beyond elementary geometry 
and algebra. 

Chambers' Civil Architecture, by Gwilt. 

A TREATISE ON THE DECORATIVE PART of CIVIL 
ARCHITECTURE. By Sir William Chambers, K.P.S., 
P'.R.S., F.S. A., F.R.S.S. With Illustrations, Notes, and an Exami- 
nation of (irecian Architecture, by Joseph Gwilt, F.S. A. New and 
Cheap lidition, revised and edited by W. H. Leeds. With 65 
Plates, and Portiait of the Author. Royal 4to, il. is. cloth. 

A ne 7 u edition of this standard architectural work {which has 
already passed through sroeral histhfriced issnes)^ so cheap as to place 
it within the reach of the humbler classes of students and practical 
men., and at the same time so carefully edited and well executed as to 
make it ivorthy of a place on the shelves of the more opulent.^ cannot 
fail to be received as a boon by the professional public. 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE ; being a 
Series of Designs for Villa Residences in various Styles. With 
Iletailcd Specifications and Estimates. By C. WiCKES, Architect, 
Author of “ The Spires and Towers of the Mediieval Churches of 
England,” &c. First Series, consisting of 30 Plates; Second 
Series, 31 Plates. Complete in i vol., 4to, price 2/. icxr. half 
morocco. Either Series separate, price \l. js. each, half morocco. 

** The whole of the designs bear evidence of their being the work of an artistic 
architect, and they will prove very valuable and suggestive to architects, students, and 
amateurs .” — Building News. 

“ Suburban builders, who are now so largely employed all round the metropolis 
may get a few valuable hints by consulting Mr. Wickes’s publication.”— .<4 joumeu. 

“ There is so much elegance and good taste manifested in these designs for villa 
residences, and so much practical knowledge is displayed in the accomj^ying working 
plans, that we have pleasure in recommending the work to the profession as well as to 
persons about to build. the IV erld. 
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The Young Architect's Book. 

HINTS TO YOUNG ARCHITIXTS ; comnrising Advice to 
those who, while yet at school, are dcslineil to the Profession ; to 
such as, having passed their pujulage, aic about to travel ; and to 
those who, having completed their education, are about to practise. 
By George Wightwick, Architect, Author of “The Palace of 
Architecture,” c\:c. &c. Second Edition. With numerous Wood- 
cuts. 8vo, yj., extra cloth. 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAW'lXi; for the OPPIRATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By George Pyne, Author of a “ Rudimentary Treatise on Per- 
spective for Beginners.” With 14 Plates. 4(0, yj. 6^/., boards. 
CoNTFNTS.— I. Practic.il Rule<i on Drawing — Outlines. II. Ditto — the Grecian 
and Roman Orders. 111. Pi actual Rules on DravMng— Pers^icctive, IV. Practical 
Rules on Light and Shade. V. Practical Rules on Colour, &c. &:c. 

Ventilation. 

A TREATISE ON VENTILATION, NATURAL and ARTI- 
FICIAL. By Rouert Ritchie, C.E., Author of “ Railways, 
their Rise, Progress, and Construction,” t\:c. Ac. With numerous 
Plates and W’oodcuts. 8vo, 8j. 6t/. cloth. 

“This must continue to he for some time the text lnuik upon one of the chief diffi- 
cultieiiof domes»tic architectural coiLstruction and of social li>gienics.”— 

Cottages, Villas, and Country Houses. 

DE.SIGNS and EXAMPLE.S of CnTTAGES, VILLAS, and 
COUNTRY HOU.SES; l>eing the Stiiflies of several eminent 
Architects and Builders ; consisting of Pirns, Elevations, and Per- 
spective Views; with approximate Estinuiies of the Cost of each. 
In 4to, with Cy plates, piice i/. u., cloth. 

Weak's Builder's and Contractor s Price Book. 

THE BUILDER’S AND COXTRAC I'OR’S PRICE BOOK 
(Lockwood A Co.’s, formerly Weai.i’s). Published Annually. 
Containing Prices for Woik in all branciu s of the Building Trade, 
with Items numbered for easy refertMitc, and an Appendix of 
Tables, Notes, and Memoranda, arranged to afford detailed infor- 
mation, commonly required in preparing Estimates, &c. Originally 
Edited by the late Geo. R. Burnell, C.E., Ac. i2mo, 4^., cloth. 

“A multitiidinou.s variety of useful information for lauUlcrs and contractors. .... 
With its aid the prices for all work connected with the Imilding trade may be esti- 
mated. News. 

“ Carefully re-vised, admirably arranged, and clearly printed, it offers at a glance a 
ready method of preparing an estimate or siiecification iii»on a basis that is unquestion- 
able. A reliable book ui reference in the event of a di^mtc between employer and 
employed. "-^Engimer. 

“Well done and reliable. It is the duty of a j'ut critic to point out where any 
improvement can be made in any work, Init Mr. Buindl l)a.s anticipated all objections 
in nis clearly-printed book. We therefore recommend it to all branches of the pro- 
{emon.’*‘^£ngluA Mechanic, 
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NAVAL ARCHITECTURE, &c. 

» 

Ship-Butlding and Steam Ships. ' 

SHlP-BUILDINCi IN IRON AND WOOD. By Andrew 
Murray, M.I.C.E., Chief Engineer and Inspector of Machinery 
of ll.M.’s Dockyard, Portsmouth; and STEAM SHIPS, by 
Robert Murray, C.K., Engineer Suiveyor to the Board of 
Trade. Second Edition. In i vol., 410, with 28 Plates and 
numerous Woodcuts, price 14J. cloth. 

“ Indispensable in the offire of the naval architect, whether employing wood or 
iron .” — Prtulical Alcc/ianic's Journal. 

“ Ought to be in the hands of every shipbuilder or shipwright.”— -5" 

Hcralii. 

Naval Architecture. 

RUI) 1 MENT.S OF NAVAL ARCHITECTURE. Compiled 
for the Use of Beginners. By Jam is Pi.ake, formerly of the 
School of Naval Architecture, H.?I. Dockyard, Portsmouth. 
Third Edition, with many Illustrations. 12 mo, cloth limp, price 3J. 

Principles of Ship Coiistnuiion, 

ELEMENTARY AND PRACTICXL PRINCIPLES of the 
CONSTRUCTION OF SHIPS foi < K’KAN AND RIVER 
SERVICE. By IIakon A. Sommi.ui i.ldt, Surveyor to the 
Royal Norwegian Navy. 121110, cloth liinj'), price is. 

Atlas of Fifteen Pla'i es to the above. 410, price js, 6tC, 

Masting, Rigging of Ships, Cfc, 

RUDIMENTARY TREATISE MASTING, MAST- 

MAKING, and RIGGING OF Sill I’S. By Robert Kipping, 
N.A. 10th Edition, Illustrated. 121110, cloth limp, price is. 6J, 

Sail-Making. 

ELEMENTARY TREATISE ON SAIL-MAKING ; with 
Draughting, and the Centre of Effort of tlie Sails. Also Weights 
and Sizes of Ropes, Masting, Rigging, and Sails of Steam Vessels, 
&c. By Robert Kipping, N.A. Sc\enth Edition. With 
numerous Woodcuts. l2mo, cloth limp, juice 2s, bd. 

Navigation, &c. 

RUDIMENTARY TREATISE ON NAVIGATION ; the 
Sailor’s Sea-Book. In Two Parts. PautI. — H ow to Keep the 
Log and Work it off, &c. Part II. -On Finding the Latitude 
and Longitude. By Tames Greenwood, Esq., B.A. Fifth 
Edition. With several Engravings and Illustrations (in colours) 
of the Flags of Maritime Nations. i2mo, cloth limp, price 2s, 
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Granthanis Iron Ship-Building, enlarged. 

ON IRON SHIP-BUILDING ; with Practical Examples and 
Details. Fifth Edition, Imp. 410, boards, enlarged from 24 to 40 
Plates (21 quite new), including the latest Examples. Together 
with separate Text, i2mo, cloth limp, also considerably enlarged, 
By J OHM Grantham, M. Inst. C.E., &c. Price zl. 2s, complete. 

Description of Plates. 

1. Hollow and Par Ked.'., Stem and Double Lever Punching and Shearing 

Stem Posts. {Pieces. Machine, arranged for cutting 

2. Side Fnunes, Floorings, and Hdge j Angle and T Iron, with Dividing 

3. Floorings c<>«/'/««Cff--Keelst>ns, Deck | Table and Engine. 

IJcani.s, tlunwales, and SiringcTs. j i6. ^lachincs. — (iarforthV Uweting Ma- 

4. Gunviak's coMfiuiuui— Lower Decks, chine, Drilling and Counter-Sinking 

and ( >rl op Beams. Machine. 

4rt. Gunuaies and Deck Beam Iron. . Plate Planing Machine. 

5. Angle-Iron, T Iron, Z Iron, Bulb 17. -d/V /'V/rz/rtcc for Heating Plates and 

Iron, as Rolled for Building Angle- Iron : Various Tools used in 

6. Rivel-s, shown in section, natural sire ; j Riveting .and Plating. 

Flush and Lapixid Joints, with 18, Gnmvalt ; Keel and Flooring ; Plan 
Single and Double Riveting. for Sheathing w'ith Cooper. 

7. Plating, three plans: Bulk.hc.ads and i8/r. Grantham’s Improved Plan of Sheath- 

Modes of Securing them. tng Iron Ships with Copper. 

8. Iron Masts, with Longitudinal .and 19. Illustratujns of the Magnetic Condi- 

Tr.ansver.se Sections. tion of various Iron Ships, 

9. SlidingKeel, Water Ballast, Moulding 20. Gray’s Floating Comjiass and Bin- 

the f'ranies in Iron Ship Building, naclc, with Adjusling Magnets, &c. 

Levelling Plates. 21. Corroded Iron Bolt in Frame of 

20. Longitudinal Section, and H.ilf- Wooden Ship : Jointing Plates 

breadth Deck Plan of Large Vessels 22-4. 6'mr/ Longitudinal Sec- 
on a reduced Scale. tioiis and Half-breadth Plans — Mid- 

It. Midship .Sections of Three Vessels. ship .Section, watli Details — Section 

12. Large I ’esici, showing Details — lore in knginc Room, and Paddle Boxes. 

£iuf in .Section, and End View, J 25-6. Paddle Steam Ve.sscl of Steel, 
with Stem Post, Cniiches, ftc. 27. Scarbrough — Paddle Vevsel of Steel. 

13. /Vjjc/, showing Details — After , 28-9. Pro])osed Passenger Steamer. 

End in Section, with End View, ^ 30. Penian — Iron .Screw Steamer. 

Stem Frame for Screw, and Rudder, , 31. Midship Section of H.M. Steam 

14. /Vwcf, showing DetaiE-d/iif- I Friptc, /Prrmbr. 

j//// 5'/’f I’m//, half breadth. I 32. Midshiji Section of H.M. Steam 

1$. Machines for Punching and Shearing ^ Frigate, Hercules. 

Plate.s and Angle-Iron, and for 1 33. Stem, Stem, and Rudder of H.M, 
Bending Plates ; Rivet Hearth. I Steam Frigate, Belh rophon. 

15a. Beam-Bcndliig Machine, Indcfjcn- | 34. M id.ship .Section of H.M. Troop Shipt 
dent Shearing, Punching and Angle- | Serapis. 

Iron Machine. | 35. Iron Floating Dock. 


“An enlarged edition of an elaborately illustrated work.”— •/]?/« Wrr, July 11, 1868. 

“This edition of Mr. Grantham’s work has been enlarged and improved, both with 
respect to the text and the engravings being brought down to the present period . . 
The practical operations required in producing a ship are described and illustrated with 
care and precision.” — Mechanic's Magazine, July 17, 1868. 

“ A thoroughly practical work, and every question of the many in relation to iron 
shipping which admit of diversity of opinion, or have various and conflicting personal 
interests attached to them, is treated with sober and impartial wisdom and {p;ood sense. 
. . . . A.S good a volume fur the instruction of the pupil or student of iron naval 
architecture as can be found in any language .” — Practical Mechanic's Journal^ 
August, z868. 

“ A very elaborate work. . . . It forms a most valuable addition to the history 
of iron shipbuilding, while its having lieen prep^ed by one who has made the subject 
his study for many years, and whose qualincations have beem repeatedly recognised, 
will recommend it as one of practical utility to all interested in shipbuilding.”-— ^4 my 
and Navy Cassette, July ii, 2868. 
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CARPENTRY, TIMBER, &c. 

1 

Vredgold's Carpentry, new & enlarged Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY : 
a Treatise on the Pressure and Equilibrium of Timber Framing, the 
Resistance of Timber, and the Construction of Floors, Arches, 
Bridges, Roofs, Uniting Iron and Stone with Timber, &c. To which 
is added an Essay on the Nature and Properties of Timber, including 
the Method of Seasoning, and the Causes and Prevention of Decay, 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlings of Timber for different purposes, 
the Specific Gravities of Materials, 6»:c. By Thomas Tredgold, 
C.E. Edited by Peter Barlow, F.R.S. Fifth Edition, cor- 
rected and enlarged. With 64 Plates (ii of which now first appear 
in this edition). Portrait of the Author, and several Woodcuts. In 
I large vol., 4to, 2/. is. extra cloth. \Just published, 

“A work whose monumental excellence must commend it wherever skilful car- 
pentry is concerned. The Author’s principles are rather confirmed than impaired by 
time, and, as now presented, combine the sure.st base with the most interesting display 
of progressive science. 'I'he additional plates are of great intrinsic value.”— 

Netus, Feb. .^j;, 1870. 

“‘Trcdgold’-s Carj^eutry’ has ever held a high position, and the issue of the fifth 
edition, in a still more improved and enlarged form, will give satisfaction to a very 
large number <jf arti.sans who desire to raise themselves in their business, and who 
secK to do so by dl.splaying a greater amount of knowledge and intelligence than their 
fellow-workmen. It is as comiilete a work as need be dc.strcd. To the superior 
workman tlte volume will prove invaluable ; it contains treatises written in language 
which he will readily comprehend .” — Mining Jonnuil^ Feb. 12, 1870. 

Grandy s Timber Tables. 

THE TIMBER IMPORTER’S, TIMBER MERCHANT’S, 
ami BUILDER’S STANDARD GUIDE. By Richard E. 
Grani>Y. Comprising : — An Analysis of Deal Standards, Home 
and Foreign, with comparative Value.s and Tabular Arrangements 
for Fixing Nett Landed Cost on Baltic and North American Deals, 
including all intermediate Expenses, Freight, Insurance, Duty, &c. ; 
also Practical Methods and Examples for Reduction, embracing 
Solid, Lineal, Numerical and Superficial Quantities, Prices, &c., 
&c. ; together with Copious Information for the Retailer and 
Builder. i2mo, price yj. cloth. 

Everything it pretends to be : built up graduallj', it leads one from a forest to a 
trenail, and throws in, as a makeweight, a host of material concerning bricks, columns, 
cisterns, &c.— all that the class to whom it appeals reiiuires.”— Mechanic. 

“ The only difficulty we have is to what is N(»t in its pages. What we have te-sted 
of the contents, taken at random, is \m?d\ 7 ^i\'SVScx^z^..''-‘UlustratcdB^^iMer'sJournaL 

Tables for Packing-Case Makers. 

PACKING-CASE TABLES ; showing the nipber of Superficial 
Feet in Boxes or Packing-Cases, from *iix inches square and 
upwards. Compiled by William Richardson, Accountant. 
Oblong 4to, cloth, price y. 6 d, 

“Will save much labour and calculation to packing-case makers and those who use 
oacking-cascs.”— “ Invaluable labour-saving tables.”— 
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Nicholson's Carpenters Guide. 

THE CARPI NTER’S NFW (.I’lDL; or, BOOK of LINES 
for CARPL\11RS tompiism^ all the I lementary Pniiciples 
essential for acquiring a know luli^c ol C arpcntiy \ ounded on the 
late Pp lER Niciiois )n’s ‘•landaid woik A new hdition, revised 
by Arthur \sHinii, F S \ , tot;ether w ith Practical Rules on 
Drawing, by Olorgi P\nl. \\ith 74 Plates, 4 to, 1 / u. cloth* 

Dowsino's Thnbcr Merchants Companion, 

Tin TIAIIilR MIRdlXMS AM) RUIIDI R’S COM- 
PAMOX , containing \tv\ and Copious lables of the Reduced 
Weight and McasuiuiKiu f Deals and Rattens, of all si/es, fiom 
One to a Ihousand I acts, and the lelatne Price that each size 
bears per Lineal I c ot to an\ t^uen I’nce per Petcrsburgli Standard 
Hundred , the Price p< i ( ubt. I oot of Square 1 imliei to anv gnen 
Price ])er I oad of sO 1 ttt the pioportionate \ alue of Deals and 
Battens bv the Stan i iid to Sfjuare 1 inibcr bv the I oad of 50 heet , 
the readiest mode <. f a tut lining the Price of Scantling per Lineal 
Foot of am si/e, t) ‘^m giieii 1 igure per Cube Foot Also a 
vaiietv of other \aliaUc infoiination Ry WiiiiAM Dowsing, 
Timber Merchant Second I dition Ciown 8 vo, 3 ^ cloth 

** Everything is is concise i ! I r is it c'ln possibly be made There cm be no 
doubt that e\ try timber nitrcl n i 1 1 i Id t uehttopr sscss it btciust such possession 
would, with use unciucsti n 1 1\ 0 \<.r> ^icU deal of tune and mjrtover ensure 

perfect act ur icy in c ilciil iti r li tci ilsi in thcr clas*> besides these who ought 
to possess It we mean ill III n e uc I in e irrsmg wo ;d where it is requisite to 
ascertain its weight Mr J) w 11 s ul Ics pr \idc in easy meins tf doing this. 
Indeed c\cry person who his to d w tii \ « I ughi to Live it ’ — Hull Idxertuer 


MECHANICS, &c. 


Mechanic's Workshop Companion. 

TIIL OPLRAllM MHIIAMC’S WORKSHOP COM- 
PANIO.V, and nil S( II Mil 1C 01 NTLLMAN’S PRAC- 
TIC \I ASSISPAN 1 , comprising a great vanety of the most 
useful Rules in Mechanital Science , with numerous 1 ables of Prac- 
tical Data and Cakulaied Results By W i EM PLi JON, Author 
of “ 1 he Engineers, Millwnght’s, and Machinist’s Practical As- 
sistant ” Ninth 1 dition, with the addition of Mechanical Tables 
for Operative Smiths, Millwnghts, Lngineers, &c , together with 
several Useful and Practical Rules in Hydraulics and Hydrody- 
namics, a vanety of I xpcnmental Results, and an Extensive Table 
of Pow ers and Roots ii Plates i2mo, 5 j bound 

“ As a text Ixiok of reference in which mechanical ind commercial demands are 
judiciously met Ifmpleton sComi anion stands unrivalled "’—Mechanic sMagaittu, 
** Admiral ly adapted to the wants of a very large class It has met with great 
success in the engineering workshop, as we can testify and there are a ^eat many 
mm who in *i irreat measure owe theiT nse ujUfeto this httlc Work,”— ASwM, 



WORKS PUBLISHED BY LOCKWOOD & CO. 


21 


Engineer's Assistant. 

THE ENGINEER’S, MILLWRIGHT’S, and MACHINIST’S 
PRACTICAL ASSISTANT ; comprising a Collection of Useful 
Tables, Rules, and Data. Compiled and Arranged, with Original 
Matter, by W. Tkmti.k'i on, Author of “ The Operative Mechanic's 
Workshop Companion.” 4th Edition. i8mo, 2^.64/. cloth. 

A perfect vade tnecuui for all who are practically engaged in mechanical pursuits. 
So much varied inforinaiu u < c)Mi]»cssed into so small a space, and published at a price 
which places it within the icu li of the humblest mechanic, cannot mil tucommana the 
sale which it deserves. ^\ ith tin utmost confidence we stamp thus book with the appro- 
bation of the ‘ Mechanic's Mac i/ine,’ and having done so, commend it to the attention 
of our readers .” — MrJutnh 's Mti^dzinc. 

‘*To a practical engineer it must he of incalculable value.” — Morning Hera^. 
“This work contains, in .1 < oi.i.orted and convenient form, admirably arranged and 
lucidly explained, .dl the in oim iiion likely to he immediately and lastingly useful to 
those whose mteiests it is desu'sed to subserve." — Manufacturer and Inventor, 

“ Every mechanic should he 'me the possessor of the volume, and a more suitable 
present to an apprentice to aii> 1 1 the mechanical trades could not possibly be made.** 
— Building Nevjs. 

Designing, Measuring, and Valuing. 

THE STUDENTS (lUIDE to the PRACTICE of DESIGN- 
ING, M EASU R IN t anti VALUING ARTIFICERS’ WORKS ; 
containing Direclions for taking Dimensions, Abstracting the same, 
and bringing the (Quantities into Bill, with Tables of Constants, 
and copious Memoianda for the Valuation of Labour and Materials 
in the respective IVades of Bricklayer and Slater, Carpenter and 
Joiner, Sawyer, Stonemason, Plasterer, Smith and Ironmonger, 
Plumber, Painter and Gla/icr, Paperhanger. With 43 Plates and 
Woodcuts. The mensuring, &c., edited by Edward Dobson, 
Architect and Siuvevor. Second Edition, with the Additions on 
Design, by K. L\cy Garrett, Architect j together with Tables 
for Squaring and Cubing. In one vol., 8vo, gs. extra clotli. 

Superficial McasurenwiL 

THE TRADESMAN’S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from l to 200 inches in length, 
by I to 108 inches in breadth. Particularly recommended to Archi- 
tects, Surveyors, I'mgineers, Timber Merchants, Builders, Car- 
penters, UpholsicriTs,' Coach Makers, Looking and Crown Glass 
Dealers, Painters, Stonemasons, &c. By James Hawkings. 
Fcp. 3J. 6^/. cloth. 

Manufacttire of Iron. 

IRON ; its History, Properties, and Processes of Manufacture. 
By William Fairbairn, C.E., LL.D., F.R.S., &c. With 
numerous Woodcuts, New Edition, revis^ and enlarged. 8vo, 
price 9J. cloth. 

“ A scientific work of the first class, whose chief merit lies in bringing the more 
important facts connected with ir<in into a small compass, and within the comprehen- 
sion and the means of all persons engaged in its manufacture, sale, or use. "—Mechanic's 
Magazine. 
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MATH EMATI CS, &c. 

Gregory s Practical Mathematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common- 
place Hook of Pure and Mixed Mathematics. Desi«rned chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part 1. 
Plfre Mathematics— comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curv'es. 
Part II. Mixed MATHEM.vrics — comprising Mechanics in general, 
Statics, Dynamics, Hydrostatic-s, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials. With an Ayipendix of 
copious Logarithmic and other Tables. By Olinthus GreCtORY, 
LL. 1 ). , F.R. A. S. Enlarged by Hen r k Law, C. E. 4 th Edition, 
carefully revised and corrected by J. R. Young, formerly Profes- 
sor of Mathematics, Belfast College; Author of “A Course of 
Mathematics,” &c. With 13 Plates. Medium 8 vo, i/. u. cloth. 

** As a standard work on mathematics it has not been excelled.”— . 4 rf/enw. 

*' The engineer or architect will here find ready to his hand, rules for solving nettfly 
every maihematical difficulty that may arise in his practice. As a moderate aapiaint- 
ance with arithmetic, algebra, and elementary' geometry is absolutely necessary to the 
proper undersUinding of the most useful portions of this book, the author very wisely 
has devoted the first three ch.apters to those subjects, so that the most ijjnorant may be 
enabled to ma.sier the whole of the book, without aid from any other. 'Ilie rules are in 
all cases explained by means ol examples, in which every step of the process is clearly 
worked out." — Builder. 

“ One of the most serviceable books to the practical mechanics of the country. . . . 
The edition of 1847 was fcirtunatcly entrusted to the able hands of Mr. Law, who 
revised it thoroughly, re-wrote many chapters, and added several sections to those 
which had l)ecn rendered imperfect by .advanced knowledge. On examining the various 
and many improvements which he introduced into the work, they seem almost like a 
new structure on an old plan, or rather like the restoration of an old rum, not only to 
its former substance, but to an extent which meets the larger rctjuircments of modem 

times In the edition just brought out, the work lias again been revised by 

Professor Young. He has modernised the notation throughout, introduced a few 
paragraphs here and there, and corrected the nuinerou.s typographical errors which 
nave e.scapcd the eyes of the former Editor. The book is now as complete as it is 

possible to make it We have carried our notice of this book to a greater 

length than the s])ace allowed us Justified, but the experiments it contains are so 
interesting, and the method of describing them .so clear, that wc may be excused from 
overstepping our limit. It is an instructive Ixiok for the student, and a I'ext- 
book for him who having once mastered the subjects it treats of, needs occasionally to 
refresh his memory upon them.” — Building News. 

The Metric System. 

A SERIES OK METRIC TABLES, in which the British 
Standarrl Measures and Weights are compared with those of the 
Metric System at present in use on the Continent By C. H. 
Dowling, C. E. 8 vo, loj. 6^4 strongly bound. 

“Mr. I>owling*s Tables, which are well put together, come just in time as a ready 
reckoner for the conversion of one system into the other.” — Aiheneeum. 

“Their accuracy has been certified by Professor Airy, the Astronomer Ro3ral.”— • 
Builder. 

“ Resolution 8.— That advantage will be derived from the recent publication of 
Metric Tables, by C. H. Dowling, C.E**--Keporto/ Section F, Briiisk Association, 
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nwoocPs Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold; Annuities, Advowsons, &c., and for the 
Renewing of Leases held under Cathedral Churches, Colleges, or 
other coqiorate bodies; for Terms of Years certain, and for Lives ; 
also for Valuing Reversionary Estates, Deferred Annuities, Next 
Presentations, &c., together with Smart’s Five Tables of Compound 
Interest, and an Extension of the same to lower and Intermediate 
Rates. By William Inwood, Architect. The i8th edition, with 
considerable additions, and new and valuable Tables of l.ogarithms 
for the more Difficult Computations of the Interest of Money, Dis- 
count, Annuities, &c., by M. FIjdor Thoman, of the Societe 
Credit Mobilier of Paris. i2mo, &f. cloth. 

This edition {the i%th) differs in many important particulars 
from former ones. The changes consist^ first, in a more convenient 
and systematic arranj^ement of the original Tables and in the removal 
of certain numerical errors which a very careful revision of the whole 
has enabled the present editor to di semper ; and secondly, in the 
exttnsion of practical utility conferred on the work by the introduction 
of Tables n<rw inserted for the first time. This new and important 
matter is all so much actually added to In wood’s Tables ; nothing 
has been abstracted from the original collection: so that those who have 
been long in the habit of consulting In wood for any special profes- 
sional purpose 7 vill^ as heretofore^ find the information sought still in 
its pages. 

“ Tho.se interested in the purchase and sale of estate.s, and in the adjustment of 
compens.ation ca.ses, as well as in transactions in annuities, life insurances, &c., will 
find the present edition of eminent ^n\ce^."—Kngineering, 

“More than half a century has elapsed since the first edition was published, yet 
‘ Inwood’s Tables’ still maintain a most enviable reputation ; and when it is considered 
that the new issue, the Eighteenth edition, has been enriched by large additionaj 
contributions by Mr. Fedor Thoman, of the French Crddit Mobilier, whose carefully 
arranged tables of logarithms for the more difficult computations of the interest of 
money, discount, annuities, &c., cannot fail to be of the utmost utility, its value will 
be appreciated. The introduction contains an admirable epitome of the principles of 
decimals, and an explanation of all that is necessary to render the elaborate tables in 
the took of thorough utility to all consulting it. This new edition will certainly be 
referred to with quite as much confidence as its predecessors.”— Journal. 


Compound Interest and Annuities. 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of I.ogarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in all their Applications and 
Uses for Mercantile and State Puqwses. With an elaborate Intro- 
duction. By FiiDOR Thoman, of the Societe Credit Mobilier, 
Paris. i2mo, cloth, 5 j. 

“ A very powerful work, and the Author has a very remarkable command of his 
valsyiCtl"— Professor A. de Morgan. 

“No banker, merchant, tradesman, or man of business, ought to be without Mr. 
Thoman’s truly ‘handy-book.’ ‘Review. 

“ The author of this ‘ handy-book ’ deserves our thanks.”— Gazette. 

“ We recommend it to the notice of actuaries and w:comXaxiX&l*‘^Atheneettm. 
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SCIENCE AND ART. 


TJie Military Sciences. 

AIDE-MliMOlRF. to the MILITARY SCIENCES. Fram^ 
from Contributions of Officers and others ciumected with the dif- 
ferent Sen-ices. Originally edited by a Committee of the Corps of 
Royal Engineers, Second Edition, m^)^t carefully revised by an 
Officer of the Corps, with many additions ; containing nearly 350 
Engravings and many hundred Woodcuts. 3 vols. ro>al 8vo, extra 
cloth boards, and lettered, price 4/. lOJ. 

“A compendious encyclopaedia of inilit.iry' knowledge, to which we are greatly in- 
debted.” — Ldini'urgh Kcriciv. 

“The most comprehensive work of reference to the militaryf and collateral sciences. 
Among the li«.t of coninbuturs, si»me .seventy-seven in miinhcr, will l>e found names of 
the highest distinction in the servues. . . The work < ' miis and possesses the great 
merit that by far the larger portion of its subjects ha\i b on treated originally by the 
practical men who have been its contributors.” — I’olunin r Service Gazette. 

Field Fortification. 

A TREATESE on FIELD FORTIFICATIOX, the ATTACK 
of FORTRESSES, MILITARY, MINING; and RECON- 
NOITRIXG. By Colonel 1. S. lav, late Professor of 

Fortification in the Royal Military Ac.i<kiiiy, Woolwich. Sixth 
Edition, crown 8vo, cloth, with separate Alias of 12 Plates, sewed, 
price I 2 s. complete. [Recently published* 

Dye- Wares and Colours. 

THE .MANUAL of COLOURS and DYE-WARES : their 
Properties, Applications, Valuation, impurities, and Sophistica- 
tions. For the Use of Dyers, Printers, Diy Salieis, Brokers, &c. 
By J. W. Slater. Post 8vo, cloth. [Nearly Ready. 

The object of this Manual is to furnish., in brief space^ an 
account of the chemical products and natural 7 aait\ used in dyeings 
printing, and the accessory arts, their properties, lln/r applications^ 
the means of ascertaining their respective values, and if detecting the 
impurities which may be present. 

Electricity. 

A MANUAL of ELECTRICITY ; including Galvanism, Mag- 
netism, Diamagnetism, Electro- Dynamics, Magno- Electricity, and 
the Electric Tele^aph. By Henry M. Noad, Ph.D., F.C.S., 
Lecturer on Chemistry at St. George’s Hospital Fourth Edition, 
entirely rewritten. Illustrated by 500 Woodcuts. 8vo, 1/.4J. cloth. 

“ This publication fully bears out its title of * Manual.’ It discusses in a satisfactory 
manner electricity, frictional and voltaic, thermo-clcctru tty, and clectro*physiology.*’ 
•^Athemrum. 

“ The commendations already bestowed in the pages of the Lancet on the foimer 
editions of this work are more titan ever merited b^ tnc present, I’lic accounts myen 
of electricity and galvanism are not only complete in a scientific sense, but, which is a 
rarer thing, are popular and interesting.*'— 
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ixt-Book of Electricity. 

THE STUDENT’S TEXT-BOOK OF ELECTRICITY: in- 
eluding Magnetism, Voltaic Electricity, Electro-Magnetism, Dia- 
magnetism, Magneto- Electricity, Thermo-Electricity, and Electric 
Telegraphy. Being a Condensed Resume of the Theory and Ap- 
plication of Electrical Science, including its latest Practical Deve- 
lopments, particularly as relating to Aerial and Submarine Tele- 
graphy. By Henry M. Noad, Ph.D., Lecturer on Chemistry at 
St. Cleorge’s Hospital, Post 8vo, 400 Illustrations, I2J. 6^. cloth. 

In carryiiiy^ out the design of this work^ the author has availed 
himself both of the matter {in a condensed form) and of the illustrations 
of his “ Manual of Electricity but the present volume will be found 
to contain much additional and important information, {luith many 
new illustrations), which has become available since the publication 
of his larger work. 

“ We can recommend Dr. No.id’s Iwok for clear style, range of subject, a good 
dex, and a plethora of wood- ats. Such collections as the present are indispensable,*^ 
■A thencrutn. 

“ A most elaborate compilation of the facts of electricity and magnetism, and of the 
leories which have been advanceil concerning them.” — Popular Science Review. 

“ Clear, compendious, compact, well illustrated, and well printed, this is an excel- 
!nt manual." — Lamet. 

We can strongly recommend the work, as an admirable text-book, to every student 
-beginner or advancc<l — of electricity." — Engiticering. 

“ The most complete manual on the subject of electricity to be met 'mUciP-^Observer. 
“ Nothing of value ha.', been passed over, and nothing given but what will lead to a 
orrect, ana even an ex.ict, kn.ov ledge of the present state of electrical science.”— 
Mechanic's Magazine, 

** We know of no book on electricity containing so much information on experi- 
nental facts as this does, for tiie si/e of it, and no book of any size that contains so 
:omplctc a range of Eu^^lish Mechanic. 

Chemical Analysis. 

THE COMMEKCIAl. HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manufactures, 
in Tradc-s and in the Arts. By A. Normandy, Author of “Prac- 
tical Introduction to Rose’s Chemistry,” and Editor of Rose’s 
“Treati-se of Chemical Analysis.” Illustrated with Woodcuts. 
Second and cheaper Edition, post 8vo, 9J. cloth. 

“We recommend this book to the careful perusal of every one ; it may be truly 
affirmed to be of univer.sil interest, and we strongly recommend it to our readers as a 
guide, alike indispensable to the housewife as to the pharmaceutical practitioner.”— 
Medical Times. 

“ A volume of surpassing interest, in which the Author describes the character and 
properties of 400 different arti cles of commerce, the substances by which they are too 
frequently adultcratcti, and the means of their detection.”— yournal. 

“The very be.st work on the subject the English press has yet produced.”— ilf#- 
chanic's Magazine. 

Practical Philosophy. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. By the Rev. 
John Carr, M. A., late Fellow of Trin. Coll., Cambridge. Second 
Edition. i8mo, $s. cloth. 



26 WORKS PUBLISHED BY LOCKWOOD & CO. 


Science and Art. 

THE YEAR-BOOK of FACTS in SCIENCE and ART ; ex- 
hibiling the most important Improvements and Discoveries of the 
Past Year in Mechanics and the Useful Arts, Natural Philosophy, 
Electricity, Chemistry, Zoology and Botany, Geology and Mine- 
ralogy, Meteorolo^ and Astronomy. By John Timbs, F.S.A., 
Author of “Curiosities of Science,” “Things not Generally 
Known,” &c. With Steel Portrait and Vignette. Fcap. 5^. cloth. 

This work, published annually., records the proceedings of the 
principal scientific societies, and is indispensable to all who wish to 
Possess a faithful record of the latest fm>eltics in science and the arts. 

The back Volumes, from i86i to 1869, each containing a Steel 
Portrait, and an extra Volume for 1862, with Photograph, may still 
be hatl, price 5^. each. 

** Persons who wish for a concise annual summary of important scientific events will 
find their desire in the ‘Year Hook of Fact;>.* ” — Aihencenm. 

“ The standard work of its class. Mr. Timlis’s ‘ Year Hook ’ i.s always full of sugges- 
tive and interc-sting matter, and is an excellent risumS of the year’s progress in the 
sdenccs and the arts.” — Builder. 

“A correct exponent of scientific progress .... a record of abiding interest If 
anyone wishes to know what progress .science has made, or what has been done in any 
branch of art during the past year, he has only to turn to Mr. Timbs’s pages, and 
is sure to obtain the required infiirmation.” — Mechanic's Magazine. 

“ An inv.Tluable compendium of scientific progress for which the public are indebted 
to the untiring energy of Mr. Timlis.” — Atlas. 

“ There is not a more useful or more interesting compilation than the ' Year Book of 
Facts.’ . . . The discrimination with which Mr. Timb.s selects his facts, and the admi- 
rable manner in which he condenses Into a comparatively .short space all the salient 
features of the matters which he places on record, arc deserving of great praise.”— 
Railway Ncivs. 

Science and Scripture. 

SCIENCE ELUCIDATIVE OF SCRIPTURF., AND NOT 
ANTAGONISTIC TO IT ; being a Series of Essays on — i. 
Alleged Discrepancies ; 2. The Theory of the Geologists and 
Figure of the Earth; 3. The Mosaic Cosmogony ; 4. Miracles in 
general — Views of Hume and Powell ; 5. Thu Miracle of Joshua — 
Views of Dr. Colenso ; The Supematurally Impossible ; 6. The 
Age of the Fixed Stars— their Distances and Mas.ses. By Professor 
J. R, Young, Author of “A Course of Elementary Mathematics,” 
&c. &c. Fcap. 8vo, price 5 j. cloth lettered. 

" Professor Young’s examination of the early verses of Genesis, in connection with 
modem scientific hypotheses, is excellent.” — English Churchman, 

“ Di.stingui.shcd by the true spirit of scientific inquiry, by great knowledge, by keen 
logical ability, and by a style peculiarly clear, easy, and energetic.” — Nonconformist, 

“ No one can rise from its peru.sal without being impres.sed with a sense of the sin- 
gular weakness of modem scepticism.”— Magazine, 

“ The author has displayed considerable learning and critical acumen in combadng 
the objections alluded to The volume is one of consjderable value, inas- 

much as it contains much sound thought, and is calculated to assist the reader to dis- 
criminate truth from error, at lea.st so far as a finite mind is able to separate them. 
The work, therefore, must be considered to be a valuable contribution to controversial 
theological literature,”— Press, 
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jeology and Genesis Harmonised. 

THE TWIN RECORDS of CREATION; or, Geology and 
Genesis, their Perfect Harmony and Wonderful Concord. By 
George W. Victor Le Vaux. With numerous Illustrations. 
Fcap. 8vo, price 5^. cloth. 

We can recommend Mr. Le Vaux as an able and interesting guide to a popular 
tppreciation of geological science.” — Spectator. 

“The author combines an unbounded admiration of science with an unbounded 
admiration of the Written Record. The two impulses are balanced to a nicety ; and 
the consequence is, that difficulties, which to minds less evenly poised, would be 
serious, find immediate solutions of the happiest kinds.” — London Review. 

“ Mr. Le Vaux very feasibly reconciles the two records.” — Builder. 

“ A mo.st instructive and readable book. We welcome this volume as aiding in a 
mo.st important di.scussion, and commend it to those interested in the subject.” — 
Evangelical Magazine. 

“ Vigorously written, reverent in spirit, .stored with instructive geological facts, and 
designed to show that there is no discrepancy or inconsistency between the Word and 
the works of the Creator. The future of Nature, in connexion with the glorious destiny 
of man, is vividly conceived.” — IVatckpnan. 

“ A valuable contribution to the evidences of Revelation, and disposes very con- 
clusively of the arguments of those who would set God’s works against God’s Word. 
No real difficulty is shirked, and no sophistry is left unexposed.”— Rock. 

Wood- Carving. 

IN.STRUCTIOXS in WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lady. In emblematic wrapper, hand- 
somely printed, with Ten large Plates, price 2s. (>d. 

“ The handicraft of the wood-carvcr, so well as a book can impart it, may be learnt 
from ‘ A Lady’s ’ publication."— A t/ieuarufn. 

“ A real practical guide. It is very complete.^ —Literary Churchman. 

“ The directions given are plain and easily understood, and it forms a very good 
introduction to the practical part of the carver’s art.” — English Mechanic. 

“ The writer of the little treati.se before us deals very plainly and practically with 

her subject The illustrations are admirably drawn, nearly all the patterns being 

remarkable for their graceful ornamentation. We can confidently recommend the 
book to amateur \ioo^-caxscxh."— Young Englishwoman. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with HUtorical 
Sketches of the Progress of the Art. By Thomas John Gullick, 
Painter, and John Timbs, F.S.A. Second Edition, revised and 
enlarged. With Frontispiece and Vignette. In small 8vo, 6s. cloth. 

\* This Work has been adopted as a Prize-book in the Schools 
of Art at South Kensington. 

** A work that may be advantageously consulted. Much may be learned, even by 
those who fancy they do not require to be tau^t, from the careful perusal of this 
unpretending but comprehensive treatise.” — Art Journal. 

“ A valuable book, which supplies a want. It contains a large amount of original 
matter, agreeably conveyed, and will be found of value, as well by the young artist 
seeking information as by the general reader. We give a cordial wdcome to the book, 
and augur for it an increasing reputation.” — Builder. 

“ This volume is one that we can heartily recommend to all who are desirotu of 
understandmg what they admire in a good painting.”— News. 
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Delamotte's Works on Illuminatmi & Alphabets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners ; with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, ancl numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. Dela- 
MOTTE. Small 4to, price 9^. Elegantly hound, cloth antique. 

** A handy book, beautifully illustrated ; the text of which is well written, and cal- 
culated to be useful. . . . Thcexatnplesof ancient MSS. recommended to the student, 
which, with much good sense, the author chouses from i ollec tions accessible to ail, are 
select^ with judgment and knowledge, as well as taste.” — Ath^nttum. 

ORNAMENTAL ALPHABETS, ANCIENT and MEDIAEVAL ; 
from the h'igluh Century, with Numerals ; including Gothic, 
Church-Text, large and small, German, Italian, Arabesque, Initials 
for Illumination, Monograms, Crosses, &c. \e., for the use of 
Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithograpliers, Engravers, Carvers, 
&c. &c. Collected and engravetl bv F. Dh.amotte, and 
printed in Colours. Royal 8vo, oblong, price 4t. cloth. 

**A well-known engraver and draughtsman has cuiulkJ m this useful book the 
result of many years’ study and research. For those who insi it enamelled sentences 
round gilded thalu'es, who hlaron shop legends o\c) shop douis, who letter church 
walls with pithy sentences, from the Decalogue, this book will be W'^c{\xV*•—Atheturum, 

EXAMPLES OF MODERN ALPHABETS, ]>L.MN and ORNA- 
MENTAL ; including German, Old English, .Savon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Aralx'sque ; ui»h several Original 
Designs, and an Analysis of the Roman and Old English Alpha- 
bets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lilhogiaphers, Engravers, 
Carvers, &c. C<illected and engraved b)’ !•'. Delamotte, and 
printed in Colours. Royal 8vo, oblong, i^rice 4.f. cloth. 

“To artists of all classes, but more especially to ar< heo''N and engravers, this very 
handsome book will be invaluable. There is comjirisctl m ii every possible shape into 
which the letters of the alphalict and numerals c.in be funne !, and the talent which 
has been expended in the conception of the various plum and ornamental letters is 
WOiderful. ** -^Standard. 

MEDIEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, lllimunatur, Designer, and 
Engraver on Wood. Containing 21 Plates, ainl Illuminated Title, 
printed in Gold and Colours, With an Introduction by J. WiLLIS 
BROOKS. Small 4to, 6j. cloth gilt. 

** A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven and intertwined ami uucrmingled, sometimei 
with a sort of rainbow arabesque. A poem embhironed in tiicse characters would be 
only comparable to one of those delidous love letters symbolized in a bunch of flowexs 
wdl selected and cleverly arranged."— sywi*. 

THE EMBROIDERER’S BOOK OF DESIGN ; containing Initials, 
Emblem.s Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong royal Svo, 2j. 6d. in ornamental boards. 
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AGRICULTURE, &c. 


and Burn’s Complete Grazier. 

THE COMPLETE GRAZIER, and PARMER’S and CATTLE- 
BREEDER’S ASSISTANT. A Comi)en(lium of Husbandry. 
By William Youatt, Esq., V.S. nth lidition, enlarged by 
Robert Scott Burn, Author of “The J^cssons of My Farm,” &c. 
One large 8vo volume, 784 pp. with 215 Illustrations, i/. u. h^-bd. 


CONTENTS. 


On the Breedings Bearing, Fatienin^, 
d General Management ^ Neat Cattle. 
Introductory V lew of the different Breeds 
Neat Cattle in Great Britain. — C*om- 
rative View of the different Breeds of 
eat Cattle. — General Observations on 
wing and Stocking a Farm with Cattle. 
The Bull.— The Cow. — Treatment and 
earing of Calves. — Feeding of Calves for 
eal. — Steers and Draught Oxen — Grar- 
g Cattle. — Summer Soiling Cattle, 
^nter Box and Stall-fcecling Cattle. — 
rtificial Food for Cattle. — Preparation 
Food. — Sale of Cattle. 

On the Economy and Management 0/ 
ie Dairy. — Milch Kine. — Pasture and 
her Food best calculated for Cows, as 
regards their Milk. — Situation and 
uildings proper for a Dairy, and the 
roper Daiw Utensils. — Management tf 
Iilk and Cream, and the Making and 
reservation of Butter.— Making .ind I*ic- 
;rvation of Cheese. — Protlucc ul a l)airy. 
On the Breeding, Rearing, and Ma- 
agement of Farni'horses. — Introductory 
nd Comparative View of the different 
Ireeds of Farm-horses.— Breeding Horses, 
^art Stallions and Mares. — Rearing and 
"raining of Colts. — Age, Qualifications, 
nd Sale of Horses. — Maintenance and 
..abour of Farm-horses. — Comparative 
ierits of Draught Oxen and Horses. — 
^es and Mules. 

lOn the Breeding, Rearing, and Fat- 
wing of Sheep —Introductory .and Com- 
iurative View of the different Breeds. — 1 
lerino, or Spanish Sheep. —Breeding and 
Management of Sheep. — Treatment and 
learmgof House- lambs, Feedingof Sheep, 
folding Sheep, Shearing of Sheep, See. 

I On the Breeding, Rearing, and Fat- 
filing of Introductory and Coni- 

larative View of the different Breeds of 
f wine.— Breeding and Rearing of Pigs. — 
Feeding and Fattening of Swine.— Curing 
Pork and Bacon. 


On the Diseases of Cur ///^.— Diseases 
Incident to Cattle — Diseases of Calves.— 
Dise.ises of Horses. — Diseases of Sheep.— 
l>iseascs of Lambs. — Diseases Incident to 
SM'ine. Breeding and Rearing of Do- 
mestic Fowls, Pigeons, Sic. — Palmipedes, 
or W^cb-footed kinds. — Diseases of Fowls. 

On Paf/n Offices and Implements of 
Husbat.df} — 'J'he Farm-house, the Farxn- 
>.ird, an' ts Offices. — Construction of 
Pond. — raim Cottages. — Farm Imple- 
ments - .Si im Cultivation.— Sowing Ma- 
chine’s. ail I Manure Distributors. — Steam 
I'lig'ni*-., Thrashing Machines, Com- 
dicssiiig M.tc hints, Mills, Bruising Ma- 

diints 

On the Culture and Management of 
i .Si/e and Shape of Fields. 

— Fe'.i I — Pasture Land. — Meadow 
Lull. C iltiire of Grass Land. — Hay- 
111 (king. — '-i.u king Hay. — Impediments 
i(t the .S(\the and tlic Eradication of 
VVci’di i’.inng and Burning, — Draining. 
lnig.it.on W.irjiing. 

On the Cultivation and Application 
of C,}asu'\. Puhe, and Roots. — Natural 
Grasses usually cultivated. — ArtificiM 
Grasses or Green Crops. — Grain and 
Pulse commonly cultivated for their 
•Seeds, for their Straw, or for Green 
Forage-- ^’eget.ihles best calculated for 
Anini d food. — Qualities and Compara- 
tive \ due of some Grasses and Roots as 
Food for (. attic. 

On Manures in General, and their 
Appluntu'n to Grass Land. — Vegetable 
Manuto — \niinal Manures. — Fossil and 
Minei U Manures.— Liquid or Fluid Ma- 
nures -Composts. — Preservation of Ma- 
nures.— Appl I'aiionofManures —Flemish 
System ot IManuring. — Farm Accounts, 
and Tables for Calculating Labour by the 
Acre, R<h d, iS:c., and by the Day, Week, 
Month, &c. — Monthly Calendar of Work 
to be done throughout the Year.— Obser- 
vations on the Weather. — I ndex. 


** The standard, and text-book, with the farmer and gyaeivix."— Farmers Magagine^ 
** A valuable repertory of intelligence for all who make agriculture a pursuit, 
npecialD for those who aim at keeping pace with the nnpruvements of the age.**— 
BelTs messenger. 

*' A treatise which will remain a standard work on the subject as long as Irtish 
igriculture endures."— Afar/fe Law Express. 
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Scott Burns Introduction to Farming. 

THE LESSONS of MY FARM : a Book for Amateur Agricul- 
turists, being an Introduction to Farm Practice, in the Culture of 
Crops, the Feetling of Cattle, Management of the Dairy, Poultry, 
and Pigs, and in the Keeping of Farm- work Records. By Robert 
wScoTT Burn, Editor of “The Year-Book of Agricultural Facts,” 
“ The Complete Grazier,” and one of the Authors of “ Book of 
Farm Implements and Machines,” and “Book of Farm Buildings.” 
With numerous Illustrations. Fcp. 6s. cloth. 

A very useful little book, written in the lively style which will attract the amateur 
class to whom it is dedicated, and contains much sound advice and accurate descrip- 
tion.” — Athcfurum. 

“There arc niany hints in it which even old farmers need not be ashamed to 
accept ,” — Morning Herald. 

“A most complete introduction to the whole round of farming practice .” — *John 
Bull. 

“ Never did book exercise a more salutary effect than ‘ My Farm of Four Acres,' 
Mr. Bum h.as followed suit in a very practical and pleasant little work .” — Illustrated 
London News. 


Tables for Land Valuers. 

THE LAND VALUKR’.S BEST ASSISTANT: being Tables, 
on a very much improved Plan, for Calculating the Value of 
Estates. To which arc added. Tables for reducing Scotch, Irish, 
and Provincial Customary Acres to Statute Measure ; also, Tables 
of Square Measure, and of the various Dimensions of an Acre in 
Perches and Yards, by which the Contents of any Plot of Ground 
may be ascertained without the expense of a regular Survey ; Mis- 
cellaneous Information on English and Foreign Measures, Specific 
Gravities, &c. By R. Hudson, Civil Plngineer, New Edition, 
with Additions and Corrections, price 4 s. strongly bound. 

“ This new edition includes tables for ascertaining the value of leases for any term 
of years ; and for showing how to lay out plots of ground of certain acres in forms, 
square, round, &c., with valuable rules for ascertaining the probable worth of standing 
timber to any amount ; and is of incalculable value to the country gentleman and pro- 
fessional xQ3XL."—FartHers Jourtial. 


The Laws of Mines and Mining Companies. 

A PRACTICAL TREATISE on the LAW RELATING to 
MINES and MINING COMPANIES. By Whitton Arun- 
DELL, Attorney-at-Law. Crown 8vo. 4 s, cloth. 


Auctioneer's Assistant, 

THE APPRAISER’S, AUCTIONEER’S HOUSE AGENT’S, 
and HOUSE BROKER’S POCKET ASSISTANT; for the 
Valuation, Purchase, and the Renewing of Leases, Annuities, 
Reversions, and of Property generally ; Prices for Inventories, with 
a Guide to determine the Value of the Interiors, Fittings, Furni- 
ture, &c. By John Wheeler, Valuer. 24 mo. cloth boards, 2 s, 6 d, 
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Text-Book for Architects, Engineers, Surveyors, 
Land Agents, Country Gentlemen, &c. 

A GENERAL TEXT-BOOK for ARCHITECTS, ENGI- 
NEERS, SURVEYORS, SOLICITORS, AUCTIONEERS, 
LAND AGENTS, and STEWARDS, in all their several and 
varied Professional Occupations ; and for the Assistance and 
Guidance of Country Gentlemen and others engaged in the Trans- 
fer, Management, or Improvement of Landed Property ; together 
with Examples of Villas and Country Houses. By Edward Ryde, 
Civil Engineer and Land Surveyor. To which are added several 
Chapters on Agriculture and Landed Property, by Professor 
Donaldson, Author of several works on Agriculture. With 
numerous Engravings, in one thick vol. Svo, price \l. &r. cloth. 


CONTENTS. 


Arithmetic. 

Plane and Solid Geometry. 
Mensuration. 

Trigonometry. 

Conic Sections. 

Land Measuring. 

Land Surveying. 

Levelling. 

Plotting. 

Computation of Areas. 

Copying Maps. 

Railway Surveying. 

Colonial Surveying. 

Hydraulics in connection with 
Drainage, Sewerage, and Water 
Supply. 


Timber Measuring, 

Artificek.s’ Work. 

Valuation of Estates. 

Valuation of Tillage and Tenant 
Right. 

Valuation op Parishes. 

Builders’ Prices. 

Dilapidations and Nuisances. 

The Law relating to Appraisers and 
Auctioneers. 

Landlord and Tenant. 

Tables of Natural Sines and Co- 
sines; FOR Reducing Links into 
Feet, &c. &c. 

Stamp Laws. 

Examples of Villas, &c. 


To which are added Fourtem Chapters 
ON LANDED PROPERTY. By Professor Donaldson. 

Chap. 1. — Landlord and Tenant ; their Position and Connections. 

Chap. II. — Lease of Land, Conditions and Restrictions: Choice of Tenant, 
and A.ssignation of the Deed. 

Chap. III.— Cultivation of Land, and Rotation of Crops. 

Chap. IV.— Buildings necessary on Cultivated Lands : Dwelling-houses, 
Farmeries, and Cottages for Labourers. 

Chap. V. — I.aying out Farms, Roads, Fences, and Gates. 

Chap. VI. — Plantations, Young and Old Timber. 

Chap. VII. — Meadows and Embankments, Beds of Rivers, Water Courses, 
and Flooded Grounds. 

Chap. VIII.— Land Draining, Opened and Covered ; Plan, Execution, and 
Arrangement between Landlord and Tenant. 

Chap. IX. — Minerals, Working, and Value. 

Chap. X.— Expenses of an Estate. 

Chap. XL— Valuation of Landed Property ; of the Soil, of Houses, of Woods, 
of Minerals, of Manorial Rights, of Royalties, and of B'ee 
Farm Rents. 

Chap. XII. — Land Steward and Farm Bailiff : Qualifications and Duties. 

Chap. Xlll. — Manor Bailiff, Woodrieve, Gardener, and Gamekeeper : their 
Position and Duties. 

Chap. XIV.— Fixed Days of Audit : Half-yearly Payments of Rents, Form of 
Notices, Receipts, and of Cash Books, General Map of Es- 
tates, &C. 
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“ No Englishman ought to be without this book!' 

EVERY MAN’S OWN LAWYER; a Handy-Book of the Prin* 
ciples of Law and ICcjiiity. By A Barrister. 8th Edition, 
carefully revised, incUulinj^ a Summary of the New Bankruptcy 
Laws, the Fraudulent DelHors Act, an Abridgment of the prin* 
cipal Statute Laws of tlie last Session, and the Reported Cases of 
the Courts of Law and Lquity. With Notes and References to the 
Authorities. i 2 mo, price 6 j-. 8^. (saved at every consultation), 
strongly bound. published, 

Ccmprishif;^ the Rights avd Wrongs of Jndtviduals^ Mercantile and Com- 
mereial I.a70^ Criminal Laav^ Parish LaWy County Court Law^ 
Game and Fishciy LaioSy Poor Metis Lawsuits^ 


THE LAWS OF 


Bankruptcy. 

Bii.r.s OF Exchanc.f. 
Contracts and Agkee.mknts. 
CopYkir.MT. 

T)o\vkr and Divorce 
Elections and Regisi ration. 
Insuranck. 

Liuel and Slander. 


Mortgages. 

Sktti.kmknt.s. 

.Stock Exchange Practice. 
TxAiiK Marks and Patents. 
Trespass, Nuisance.s, etc. 
1'ranspp:k of Land, etc. 
Warranty. 

Wills and Agreements, etc. 


Also Law for 


Landlord and Tenant. 

Master and SciA-ant 
Workmen and Apjirenticec. 
Heir*!, I )cvisces. and Lcgatcei. 
Husband and Wife. 

Executors and Trustee.s. 
Guardian and Ward. 

Mamed Women and Infants. 
Partners and Agents. 

Lender anti Borrower. 

Debtor and Creditor. 

Purchaser and Vendor. 
Companies and As.sociations. 
Friendly .Societies. 


("lergymen, Churchwardens. 
Medical Practitioners, &c. 
r»ankers. 

Farmers. 

Contractors. 

Stock and Share Brokers 
.Sportsmen and Gamekeepers. 
Farriers and Horse-Dealers. 
Auctioneers, House-Agents. 
Innkeepers, 8iC. 

Pawnbrokers. 

Surceyors. 

Railways and Carriers. 

&c. &C. 


“ No Englishman ought to be ivithout this hook . . . any person perfectly unin- 
formed on legal matters, who may require sound information on unknown law points, 
will, by reference to this book, acquire the necessary information ; and ilius on many 
occasions save the expense and loss of time of a visit to a lawyer.” — Engineer, Jan. 
38, 1870. 

“ It is a complete code of English Law, written in plain language which all can 
understand . . . should be in the hands of every busine.s.s man, and all who wish to 
abolish lawyers’ bills.” — Weekly Times, March 6, 1870. 

** With the volume before us in hand, a man may, in nine cases out of ten, decide 
his own course of action, lc.Trn h<>w to proceed for redress of wrongs, or recovery of 
rights, and save his pocket from the dreaded consultation fees and the incalculable 
buls of costs.” — Cwil S err ill- (iazetie. May 23, 1868. 

** We have found it highly satisfactory as a work of authority and reference, and a 
handy-book of information. 'Hicre is abundance of cheap and safe law in this work 
for all who want it.” — Kock, May 26, 1868. 

A useful and concise epitome of the law, compiled with considerable czxti'-^Law 
Magazine. 

What it professes to be — a »'ojnplcte epitome of the laws of this country, thoroughly 
intelligible to non-profe.s.sional readers. The book is a handy one to have in readi- 
ness when some knotty point requires ready solution.” — Belis Life. 
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PMZK MEDAL, nTTEBITATIOirAL EXHIBITIOH, 1862, 
WM awarded to the Fubliilieri of 
“Weale’s Series.” 


7, StaiiCTiers* Hall Court, 
Ludgate Hdl, E.C 

November, 1878. 
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RUDIMENTARY, SCIENTIFIC, EDUCATIONAL. 
AND CLASSICAL SERIES, 

OF WORKS SUITABLE FOB 

Engineers, Architects, Builders, Artisans, and Students 
generally, as well as to those interested in Workmen's 
Libraries, Free Libraries, Literary and Scientific Insti- 
tutions, Colleges, Schools, Science Classes, Sc,, dc. 


THE CNTiRE SERIES ($ FREELY iLLUSTRATEO WHERE 
REQUISITE. 

{The Volwhcs coutahied in this List are bound in limp cloth, except 
u her e otherwise stated , ) 


AGRICULTURE, 

6G. CLAY LANDS AND LOAMY SOILS, by J. Donaldson. U. 

140. SOILS, MANUEES, AND CEOPS, by E. Scott Bum. 2®. 

141. FAEMING, AND FAEMING ECONOMY, Historical and 

Practical, by E. Scott Burn. 3s. 

142. CATTLE, SHEEP, AND HOESES, by R. Scott Burn. 2s. 6d. 

145. MANAGEMENT OP THE DAIRY-PIGS-POULTEY, 

by E. Scott Bum. With Notes on the Diseases of Stock. 2s, 

146. UTILISATION OF TOWN SEWAGE -IRRIGATION- 

RECLAMATION OP WASTE LAND, by R. Scott Bum. 
2s. 6d. 

Nos. 140, 141, 143, 145, an 1 146 bound in 2 vols., cloth hoards^ 145. 

177. CULTURE OF FRUIT TREES, by Du Breuil. 187 Wood- 
cuts. Ss, 3d. 


LOCKWOOD k CO., 7, STATIONERS* HALL COURT, 
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AKCHrrECTUBAL Am> BUILDING WORKS. 


ARCHITECTURE AND BUILDING. 

16. ABOHlTSOTUBEi Orders of, by W. H. Leeds. Is. 6d.') In I 

17. Styles of, by T. Talbot Bury. Is. 6d. j 

18. Principles of Design, by B. L. Garbett 2s. 

Nos, 16, 17, and 18 tn 1 to/, cloth boards, Bs. Bd, 

22. BTJILDINQ-, the Art of, by E. Dobson. Is. 6d, 

23. BRICK AND TILE MAKING, by E. Dobson. 3s. 

25. MASONRY AND STONE-CUTTING, hy B. Dobson. New 
Edition, with Appendix on the Preservation of Stone. 2s. 6d. 

30. DRAINAGE AND SEWAGE OP TOWNS AND BUILD- 
INGS, by G. D. Dempsey. 2s. 

H-t/A Ao. 29 (See page 4), Drainage of Districts and Lands^ Bs, 

35. BLASTING & QUARRYING OP STONE, &c., by Field- 

Marshal Sir J. F. Burgoyne. Is. 6d. 

36. DICTIONARY OP TECHNICAL TERMS used ^ Architects, 

Builders, Engineers, Surveyors, &c. Now Edition, revised 
and enlarged by Robert Hunt, F.G.S. 5s. 

42. COTTAGE BUILDING, by 0. B. Allen. New Edition. Is.Gd 
41 FOUNDATIONS & CONCRETE WORKS, by Dobson. ls.6d. 
45. LIMES, CEMENTS, MORTARS, &c., by BiirneU. Is. 6d. 
57. WARMING AND VENTILATION, by C. Tomlinson, F.B.S. 3s. 
83«. DOOR LOCKS AND IRON SAFES, by Tomlinson, 2s. 6d. 
111. ARCHES, PIERS, AND BUTTRESSES, by W. Bland. Is. 6d. 
116. ACOUSTICS OP PUBLIC BUILDINGS, by T.R. Smith. ls.6<f. 

182. CARPENTRY AND JOINERY, founded on Robison and 
Tredgold. 3s. 6d. 

182’», ILLUSTRATIVE PLATES to tlio preceding. 4to. Cs. 

121. ROOFS FOR PUBLIC AND PRIVATE BUILDINGS, 
founded on Robison, Price, and Tredgold. Is. 6d. 

124* . PLATES OF RECENT IRON ROOFS. 4to. [Itepriniing, 

127. ARCHITECTURAL MODELLING* IN PAPER, Practical 

Instructions, by T. A. Richardson, Architect. Is. 6d, 

128. VITRUVIUS’S ARCHITECTURE, by J. Gwilt, Plates. 5s. 
130. GRECIAN ARCHITECTURE, Principles of Beauty in, by 

Earl of Aberdeen. Is. 

Nos. 128 and 130 in 1 vol, cloth hoards^ Is. 

132. ERECTION OP DWELLING-HOUSES, with Specifications, 
Quantities of Materials, Ac., by S. H. Brooks, 27 Plates. 2s. 6<f. 
160. QUANTITIES AND MEASUREMENTS, by Beaton, Is. 6<f. 
175. BUILDERS' AND CONTRACTORS’ PRICE-BOOK. By 
G.R. Burnell. 3s. 6d. 
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ARITHMETICAL AND MATHEMATICAL WORKS. 8 


ARITHMETIC AND MATHEMATICS. 

32. MATHEMATICAL INSTRUMENTS, THEIR CONSTRUC- 
TION, USE, &c., by J. F. Heather. Original Edition in 
I Tol. U, 6d. 

In ordering the ahovOi he careful to say Original Udition,** to 
distinguish it from the Enlarged Edition in 3 vols.f advertised 
on page as now ready » 

60. LAND AND ENGINEERING SURVEYING, by T. Baker. 2 j. 
61^. READY RECKONER for the Admeasurement and Valuation 
of Land, by A. Arman. 1«. 6(2. 

76. GEOMETRY, DESCRIPTIVE, with a Theory of Shadows and 
Perspective, and a Description of the Principles and Practice 
of Isometrical Projection, by J. F. Heather. 2s. 

83. COMMERCIAL BOOK-KEEPING, by James Haddon. U. 

84. ARITHMETIC, with numerous Examples, by J. R. Young. Is. 6d. 
84^f. KEY TO THE ABOVE, by J. R. Young. Is. 6d. 

85. EQUATION AL ARITHMETIC: including Tables for the 

Calculation of Simple Interest, with Logarithms for Compound 
Interest, and Annuities, by W. Hipslcy. Is, 

85*. SUPPLEMENT TO THE ABOVE, Is. 

85 and SS** tn 1 1 'o/., 2s. 

86. ALGEBRA, by J. Haddon. 2s. 

86*. KEY AND COMPANION to the above, by J.R. Young. ls.6d. 
88. THE ELEMENTS OF EUCLID, with Additional Propositions, 
and Essay on Logic, by H. Law. 2s. 6(2. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, by 

J. Hann. Entirely New Edition, improved and re-written 
by J. R. Young. 2s. 

91. PLANE TRIGONOMETRY, hvJ. Hann. Is. 

92. SPHERICAL TRIGONOMETRY, by J. Hann. Is. 

Nos. 91 and 92 in 1 w/., 2s. 

93. MENSURATION, by T. Baker. Is. 6d. 

94. MATHEMATICAL TABLES, LOGARITHMS, with Tables of 

Natural Sines, Cosines, and Tangents, by H. Law, C.E. 2s. 6d. 

101. DIFFERENTIAL CALCULUS, by W. S. B. Woolhouse. Is. 
101*. WEIGHTS, MEASURES, AND MONEYS OP ALL 

NATIONS ; with the Principles which determine the Rate of 
Exchange, by W. S. B. Woolhouse. Is. 6d. 

102. INTEGRAL CALCULUS, RUDIMENTS, by H. Cox, B.A, Is. 

103. INTEGRAL CALCULUS, Examples on, by J. Hann. Is. 

104. DIFFERENTIAL CALCULUS, Examples, by J. Haddon. Is. 

105. ALGEBRA, GEOMETRY, and TRIGONOMETRY, in Easy 

Mnemonioal Lessons, by the Rev. T. P. Kirkman. Is. 6d. 
117. SUBTERRANEOUS SURVEYING, AND THE MAG- 
NETIC VARIATION OF THE NEEDLE, by T. Fonwiokg 
with Additions by T. Baker. 2s. 6d. 


7, STATIONERS* HALL COURT, LUDGATB HILL. 




4 CIVIL ENGINEERING WORKS. 

131. READY-RECKONER FOR MILLERS, FARMERS, AND 
MERCHANTS, Bhowinc the Value of any Quanti^of Corn, 
with the Approximate Values of Mill-stones & Mill Work. la. 

136. RUDIMENTARY ARITHMETIC, by J. Haddon, edited hj 

A. Arman, la. 6d. 

137. KEY TO THE ABOVE, by A. Arman, la. 6d. 

147. STEPPING STONE TO ARITHMETIC, by A. Arman, la. 

148. KEY TO THE ABOVE, by A. Arman, la. 

158. THE SLIDE RULE, AND HOW TO USB IT. With 
Slide Rule in a pocket of cover. 3a. 

168. DRAWING AND MEASURING INSTRUMENTS. In- 

cluding— Instruments employed in Qt5ometrical and Mecha- 
nical Drawing, the Construction, Copying, and Measurement 
of Map^, Plan®, &c., by J. F. Heathkr, M.A. la. 6^7. 

169. OPTICAL INSTRUMENTS, more especially Telescopes, 

Microscopes, and Apparatus for producing copies of mI^s 
and Plans by Photography, by J. P. Heather, M.A. la. (W. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Including — Instruments Used for Determining the Geome- 
trical Features of a portion of Ground, and in Astronomical 
Observations, by J. P. Heatiibb, M.A. li. 6d, 

The above three volumes form an enlargement of the Author's 
original work^ “ Mathematical InstrumenUf the Tenth Edition 
of tohich {Ko. 32) is still on sale, price la, 6d. 

178. PRACTICAL PLANE GEOMETRY: Giving the Simplest 
Modes of Constructing Figures contained in one Plane, by 
J. F. Heather, M.A. 2s. 

178*. PROJECTION, Orthographic, Topographic, and Perspective : 
giving the various modes of Delineating Solid Forms by Con- 
structions on a Single Plane Surface, by J. F, Heather, M.A. 

The above two volumes, with the Author's work already in 
the Series, Descriptive Ocometnf' {see page 3), will form a 
complete Elementary Course of Mathematical Drawing. 


CIVIL ENGINEERING. 

13. CIVIL ENGINEERING, by H. Law and G. R. BomolL Piftb 
Edition, with Additions. 5a. 

29. DRAINAGE OF DISTRICTS AND LANDS, l^G.D.Domps^. 
la. 6d. 

With No. 80 (Sw page 2), Drainage and Sewage of Towns, 8a. 


PUBLISHED BY LOCKWOOD A CO. 




WORKS IN FINE ARTS, BTC. $ 

31. WELL-SINKING, BORING, AND PUMP WORK, by J. ( 
Swindell, revised by G. R. Burnell. U. 

43. TUBULAR AND IRON GIRDER BRIDGES, including tl 
Britannia and Conway Bridges, by G. D. Demp^y. D. 

40. ROAD-MAKING AND MAINTENANCE OF MAOADA 
MISED ROADS, by Field-Marshal Sir J. F. Burgoyne. 1^. Od 
47. LIGHTHOUSES, their construction and Illumination, by Alan 
Stevenson. oS. 

02. RAILWAY CONSTRUCTION, by Sir M. Stephenson. With 
Additions by E. Nugent, C.E. 2s. 6d. 

02*. RAILWAY CAPITAL AND DIVIDENDS, with Statistics of 
Working, by E. D. Chattaway. Is. 

No. 62 and 62* tn 1 vol., 3s. (k/. 

80K EMBANKING LANDS PROM THE SEA, by J. Wiggins. 2j. 
82**. GAS WORKS, and the PRACTICE of MANUFACTURING 
and DISTRIBUTING COAL GAS, by S. Hughes. Ss. 

84. WATER- WORKS FOR THE SUPPLY OF CITIES AND 
TOWNS, by S. Hughes, C.E. 49. 

118. CIVIL ENGINEERING OF NORTH AMERICA, by D. 
Stevenson. 8a. 

120. HYDRAULIC ENGINEERING, by G. R. Burnell. Ss. 

121. RIVERS AND TORRENTS, with the Method of Regulating 

their Course and Channels, Navigable Canals, &c., from the 
Italian of Paul Frisi. 28. 6d. 


EMIGRATION. 

164. GENERAL HINTS TO EMIGRANTS. 28. 

167. EMIGRANT’S GUIDE TO NATAL, by R. J. Mann, M.D. 2?. 
169. EMIGRANT’S GUIDE TO NEW SOUTH WALES, 
WESTERN AUSTRALIA, SOUTH AUSTRALIA, VIC- 
TORIA, AND QUEENSLAND, by James Baird,B.A. 2^ Cid. 
160. EMIGRANT’S GUIDE TO TASMANU AND NEW ZEA- 
LAND, by James Baird, B.A. 2«. 


FINE ARTS. 

20. PERSPECTIVE, by George Pyne. 2e. 

27. PAINTING; or, A GRAMMAR OF COLOURING, by G. 
Field. 2s. 

40. GLASS STAINING, by Dr. M. A. Gessert, with an Appendix 

on the Art of Enamd Painting, Ac. Is. 

41. FAINTING ON GLASS, from the German of Fromberg. Is, 
69. MUSIO, Treatise on, by 0. 0. Spencer. 2s. 

71. THE ART OF PLAYING THE PIANOFORTE, by 0. C. 
Spencer. Is. 

181. PAINTING (FINE ART), Gulliok and Timbs. 6s. 
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WORKS IN MECHANICS, ETC. 


LEGAL TREATISES. 

60. LAW OP CONTRACTS POE WORKS AND SERVICES, 
W Dayid Gibboni. U. M, 

107. TEE COUNTY COURT GUIDE, by a Barrister. Is. 6rf. 

108. METROPOLIS LOCAL MANAGEMENT ACTS. Is. 6i. 
108». METROPOLIS LOCAL MANAGEMENT AMENDMENT 

ACT, 1862; with Notes and Index. Is. 

Nos. 108 and 108* in 1 eo/., 2«. W. 

109. NUISANCES REMOVAL AND DISEASES PREVENTION 

AMENDMENT A CT. I s. 

110. RECENT legislative ACTS applying to Contractors, 

Merchants, and Tradesmen. Is. 

151. THE LAW OP FRIENDLY, PROVIDENT, BUILDING, 
AND LOAN SOCIETIES, by N. White. Is. 

163. THE LAW OF PATENTS FOR INVENTIONS, by F. W. 
Campin, Barrister. 2s. 


MECHANICS & MECHANICAL ENGINEERING. 

6. MECHANICS, Chsrle. Tomlinsoii. 1.. 6i. 

12. PNEUMATICS, by Charlea Tomlinson. New Edition. Is. 6<f. 
38. CBANES AND MACHINEB? FOE EAISIN6 HEAVY 
BODIES, the Art of Constructing, by J. Glynn. Is. 

34. STEAM ENGINE, by Dr. I*rdner. Is. 

59. STEAM BOILEBS, tbeir Construction and Management, 

B. Armstrong. With Additions by B. Mallet. Is. 6d. 

63. AGEICUIfTDBAL ENOINEEBING, BUILDINGS, MOTIVE 
POWEBS, FIELD MACHINES, MACHINEBY AND 
IMPLEMENTS, by G. H. Andrews, C.B. 3s, 

67. CLOCKS, WATCHES, AND BELLS, by E. B. Denison. New 
Edition. [rreparina. 

77". ECONOMY OP FUEL, byT. S. Pridosia. Is. 6<i. 

78. STEAM AND LOCOMOTION, by Sewell. [Sepriniing. 

78». THE LOCOMOTIVE ENGINE, by G. D. Dempsey. Is. (W. 
79», LLLUOTBATIONS TO ABOVE. 4to. 4s. 6d. {ReprinUng. 
80. MABINE ENGINES, AND STEAM VESSELS, AND THE 
SCBEW, by Bobert Murray, C.E., Engineer Surveyor to the 
Boud of Trade. With a Glossary of Technical Terms, and 
their eqni valen te in French, German, and Spanish. 3s. 

82. WATTO POWER as applied to Mills, Ac., by J. Glynn. 2s. 

97. STATICS AND DYNAMICS. byT. Baker. New Edition. ls.6d. 

98. MECHANISM AND MACHINE TOOLS, by T. Baker; and 

TOOLS AND MACHINEBY, 1^ J. Nasmyth. 2s. 6d. 
113*. MEMOIB ON SWOBDS, byMarey, translated by MaxweU. Is. 
114. MAOHINBBY,Oonstruotionand Working, byO.D. Abel. ls.6d. 
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115. PLATES TO THE PRECEDING. 4to. 78. U 
125. COMBUSTION OF COAL, AND THE PREVENTION OP 
SMOKE, by 0. Wye Williams, MJ.C.B. St. 

139. STEAM ENGINE, Mathematic^ Theory of, by T. Baker. Is. 
162. THE BRASSPOUNDER’S BIANUAL, by W. Graham. 2«.6rf. 

164. MODERN WORKSHOP PRACTICE. By J.G.Winton. Ss. 

165. IRON AND HEAT, Exhibiting the Principles concerned in 

the Construction of Iron Beams, Pillars, and Bridge Girders, 
and the Action of Heat in the Smelting Furnace, by James 
Ahmour, C.E. Woodcuts. 28. Sd. 

166. POWER IN MOTION : Horse Power, Motion, Toothed Wheel 

Glaring, Long and Short Drmng Bands, Angular Forces, Ac., 
by Jamkb Armour, C.E. With 73 Diagrams. 2s. Sd, 

167. A TREATISE ON THE CONSTRUCTION OF IRON 

BRIDGES, GIRDERS, ROOFS, AND OTHER STRUC- 
TURES, by P. Campin. Numerous Woodcuts. 2s. 

171. THE WORKMAN’S MANUAL OF ENGINEERING 

DRAWING, by John Maxtor, Instructor in Engineering 
Drawing, Royal School of Naval Architecture and ManneEngi- 
neering, South Kensington. Plates and Diagrams. 3s. 6d. 

172. MINING TOOLS. For the Use of Mine Managers, Agents, 

Mining Students, &c., by William Morgans, Lecturer on 
Mining, Bristol School of Mines. 12mo. 2s.6(f. 

172^. ATLAS OF PLATES to the above, containing 200 Illustra- 
tions. 4to. 4s. 6d. 

176. TREATISE ON THE METALLURGY OF IRON; con- 
taining Outlines of the History of Iron Manufacture, Methods 
of Assay, aud Analysis of Iron Ores, Processes of Manufacture , 
of Iron and Steel, &c., by H. Baueruan, F.G.S., A.R.S.M. 
Second Edition, revised and enlarged. Woodcuts. 4s. 6d. 

180. COAL AND COAL MINING, by W. W. Smyth. 3s. 6d. 


NAVIGATION AND SHIP-BUILDiNQ. 

61. NAVAL ARCHITECTURE, by J. Peake. 3s. 

63^ SHIPS FOR OCEAN AND RIVER SERVICE, Construction 
of, by Captain H. A. Sommerfeldt. Is. 

ATliS OF 15 PLATES TO THE ABOVE, Drawn for 
Practice. 4to. 7s. 6d. 

64. MASTING, MAST-MAKING, and RIGGING OF SHIPS, 
by R. Kipping. Is. 6d. 

64». IRON SHIP-BUILDING, by J. Grantham. Fifth Edition, 
with Supplement. 4s. 

54*<^. ATLAS OF 40 PLATES to illustrate the preceding. 4to. 38s. 

55. NAVIGATION ; the Sailor’s Sea Book : How to Keep the Log 
and Work it off, Law of Storms, Ao., by J. Ghreenwood. 2s. 
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SCIENTIFIC WORKS. 


83 bis, SHIPS AND BOATS, Form of, by W. Bland. Is. 6d. 

99. NAUTICAL ASTRONOMY AND NAYIGAITON, by J. R. 
Young. 28, 

100*. NAVIGATION TABLES, for Us© with tli© above. Is. 6d. 
106. SHIPS’ ANCHORS for all SERVICES, by G. CoteelL Is. 6d. 
149. SAILS AND SAIL-MAKING, by R. Kipping, N.A. 2s. 6d. 
155. ENGINEER’S GUIDE TO THE Rv)YAL AND MER- 
CANTILE NAVIES. By a Practical Engineer. Revised by 
D. F. McCarthy. 3s. 


PHYSICAL AND CHEMICAL SCIENCE. 

1. CHEMISTRY, by Prof. Powncs. With Appendix on Agri- 

cultural Chemistry. New Edition, with Index. Is, 

2. NATURAL PHILOSOPHY, by Clmrlea Tomlinson. Is. l>^/. 

4. MINERALOGY, by A. Ramiiiay, Jun. 3s. 

7. ELECTRICITY, by Sir W. S. Harris. Is. Gcf. 

7*. GALVANISM. ANIMAL AND VOLTAIC ELECTRICITY, 
by Sir W. 8. Harris. Is. 6d. 

8. MAGNETISM, by Sir W. S. Harris. New Edition, revised and 

enlarged by 5^. M. Noad, Ph.D., F.R.S, Willi 105 woodcuts. 
3s. 6d. 

11. HISTORY AND PROGRESS OF THE ELECTRIC TELE- 
GRAPH, by Robert Sabine, C.E., F S.A. 3s. 

72, RECENT AND FOSSIL SHELLS (A Manual of the Mollusoa), 
S. P. Woodward. With Appendix by Ral}>h Tate, F.G.S. 
6s. 6i, ; in cloth boards, 7s. Od. Appendix separately, Is. 
79**. PHOTOGRAPHY, the Stereoscope, &c., from the French 
of D. Van Monckhoven, by W. H. Thornthwaite. Is. Gd, 

96. ASTRONOMY, by the Rev. R. Main. New and Enlarg^ 
Edition, with an Appendix on “ Spectrum Analysis.** Is, Gd. 

133. METALLURGY OP COPPER, by Dr. R. fl. Lanibom. 2s. 

134. MIVTALLURGY OF SILVER AND LEAD, by Lamborn. 2s. 

135. ELECTRO-METALLURGY, by A. Watt. 2s. 

138. HANDBOOK OF THE TELEGRAPH, by E. Bond. New 
and Enlarged Edition. 3s. 

143. EXPERIMENTAL ESSAYS— On the Motion of Camphor 
and Modem Tlieory of Dew, by C, Tomlinson. Is. 

173. PHYSICAL GEOLOGY (partly based on Poraock*8 “Rudi- 

ments of Geology”), by lUlph Tate, A.L.S., Ac. 2s, 

174. HISTORICAL GEOLOGY (partly based on Portlock’s “Rudi- 

menta of Geology ”), by Ralph Tate, A.L.S., &o. 2s. Gd, 

%• 173 and 174 in 1 vol., is, W. 

183. ANIMAL PHYSICS, by Dr. Lardner. Part I., 4s. 

194, — — Part II., 3s. 

Abs. 183 and 184 in 1 vol. doth boards, 7s. 6d. 
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MISCELLANEOUS TREATISES. 

12. DOMESTIC MEDICINE, by Dr. Ralph Gooding. 2s, 

112». THE MANAGEMENT OP HEALTH, by James Baird, la. 
113. USB OP PIELD ARTILLERY ON SERYICB. byTanbert, 
translated by Lient.-CoL H. H. Maxwell, la, 6d, 

160. LOGIC, PURE AND APPLIED, bv S. H. Emmens. la. 6d. 

162. PRACTICAL HINTS POR INVESTING MONEY; with 

an Explanation of the Mode of Transacting Business on the 
Stock Exchange, by Francis Play ford, Sworn Broker, la. 

163. LOCKE ON THE CONDUCT OP THE HUMAN UNDER. 

STANDING, Selections from, by S. H. Emmens. 2a. 


NEW SERIES OF EDUCATIONAL WORKS. 

1. ENGLAND, History of, by W. D. Hamilton. 5a.; cloth boards, 
6a. (Also in 5 parts, price la. each.) 

6. GREECE, History of, % W. D. Hamilton anti E. Levien, M.A. 

2a. 6d. ; cloth boards, Ss. 6d. 

7, ROME, History of, by E. Levien. 2a. Gd ; clot bboards, 3a. GJ. 
9. CHRONOLOGY OF HISTORY, ART, LITERATURE, 

and Progress, from the Creation of the World to the Con- 
clusion of the Franco-German War. The continuation by 
W. D. Hamilton, F.S. A. 3a. cloth limp ; 3a. Od. cloth boards. 

11. ENGLISH GRAMMAR, by Hyde Clarke, D.C.L. la. 

11*. HANDBOOK OP COMPARATIVE PHILOLOGY, by Hyde 
Clarke, D.C.L. la. 

12. ENGLISH DICTIONARY, containing above 100,000 words, 

by Hyde Clarke, D.C.L. 3a. 6d. ; cloth boards, 4a. 6d. 

, with Grammar. Cloth bds, 5s. 6d. 

14. GREEK GRAMMAR, by H. C. Hamilton, la. 

16. DICTIONARY, by H. R. Hamilton. Vol. 1. Greek- 

English. 2a. 

17, Vol. 2. English — Greek. 2*. 

Complete in 1 vol. 4a. ; cloth boards, 6a. 

j with Grammar. Cloth boards, 6a. 

19. LATIN GRAMMAR, by T. Goodwin, MJL. la. 

20. DICTIONARY, by T. Goodwin, MX Vol. 1. Latin 

— English. 2a. 

22. Vol. 2. English — Latin, la. 6d. 

Complete in 1 vol. 3s, 6d.; cloth boards, 4a. 6a. 

' ' i Grammar. Cloth bds. 6a. 6d. 
24. FRENCH GRAMMAR, by G. L. Strauss, la. 

26. FRENCH DICTIONARY, by Elwes. VoLl. Fr.-Eng. U.Gd. 

20. Vol. 2. English — ^French. 2a. 

Complete in 1 vol. 3a. ; cloth boards, 3a. 6d. 

^ with Grammar. Cloth bds. 4a. 6d. 
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EDUCATIONAL WORKS. 


27. ITALIAN GRAMMAR, by A. Elwes. Is. 

28. TRIGLOT DICTIONARY, by A. Elwes. VoL 1. 

Italian — English — French. 28. 

30. — Vol.2. English — French— Italian, 2s. 

32. Vol. 3. French — Italian — English. 2s. 

Complete in 1 toI, Cloth boards, 7s, Cd. 

, with Grammar. Cloth bds. 8s. 6d. 

34, SPANISH GRAMMAR, by A. Elwes. Is. 

35. ENGLISH AND ENGLISH— SPANISH DIC- 

TIONARY, by A. Elwes. 4s. ; cloth boards, 5s. 

with Grammar. Cloth boards, 6s. 

39. GERMAN GRAMMAR, by G. L. Strauss. Is. 

40. READER, from best Authors. 3 s. 

41. TRIGLOT DICTIONARY, by N.E.S. A. Hamilton. 

Vol. 1. English — German — French. Is. 

42. Vol. 2. Gk)rman— French — English. Is. 

43. Vol. 3, French — German — English. Is, 

Complete in 1 vol. 3s. ; cloth boards, 4s. 

, with Grammar. Cloth boards, 5s. 

44. HEBREW DICTIONARY, by Bresslau. Vol. 1. Heb.-Eng. 6s. 
, with Grammar. 7s. 

40, Vol. 2. English— Hebrew. Ss. 

„ — Complete, witli Grammar, in 2 vols. Cloth boards, 12s, 
46*. GRAMMAR, by Dr. Bresslau. 3s. 

47. FRENCH AND ENGLISH PHRASE BOOK. Is. 

48. COMPOSITION AND PUNCTUATION, by J.Brcnan. Is. 

49. DERIVATIVE SPFXLING BOOK, by J. Rowbotbam. Is.Qd. 

50. DATES AND EVENTS, by Edirar H. Rand. Is. 

51. ART OP EXTEMPORE SPEAKING. Hinta for the 

Pulpit, the Senate, and the Bar, by M, Bautoin, Professor at 
the Sorbonne, Ac. 2s. 0//. 

.52. MINING AND QUARRYING, by J. H. Collins. Is. Qd. 

,5.3. PLACES AND FACTS, by Rand. Is. 

SCHOOirHAKAGEBS’ SEBIES OF BEADIBG BOOKS, 

Adapted to the Requirements of the New Code of \%7\. 

Edited by the Rev. A, R. Grant, Rector of Ilitchara, and Honorary 
Canon of Ely; formerly H.M. Inspector of Sohoola, 

Introductory d. s. d. 

Primer 0 3 Second Standard 0 10 Fourth Standard 1 2 
viRST Standard 0 6 Third „ 10 Fifth „ 16 

A Sixth Standard in preparation. 

Lessons from the Bible. Part 1. Old Testament. Is. 

Lessons from the Bible. Part 2. New Testment, and Scripture 
Geography. Is. 2d, 

Paris I. and II. hound together. 2s. 
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LATIN AND 6EEEE CLASSICS, 

■WITH EXPLANATORY NOTES IN ENGLISH. 


LATIN SERIES. 

1. A NEW LATIN DELECTUS, with Vocabularies and 

Notes, by H. Young Is, 

2. C-2ESAII. De Bello Qallico ; Notes by H. Young , . 2 j, 

3. COENELIUS NEPOS; Notes by H. Young ... Is. 

4. VIKOrL. The Georgies, Bucolics, and Doubtful Poems; 

Notes by W. Eusliton, M.A., and B[. Young . 6d. 

5. VIRGIL, ^neid Notes by H. Young . . .2s. 

6. HORACE. Odes, Epodes, and Carmen Scculare, by H. 

Young Is. 6d. 

7. HORACE. Satires and Epistles, by W. B. Smith, M.A. Is, 6d. 

8. SALLUST. Catiline and Jugurthine War; Notes by 

W. M. Donne, B.A Is. 

9. TERENCE. Andris and Hesutontimorumenos; Notes by 

the Rev. J. Davies, M.A. . . . . . la. 

10. TERENCE. Adelphi, Hecyra, and Phormio; Notes by 

the Rev. J. Davies, M.A 2.v. 

11. TERENCE. Eunuchus, by the Rev. J. Davies, M.A. la. 6d. 

Ku8. 9, 10, and 11 tn 1 vol. cloth hoards, 6«. 

12. CICERO. Oratio Pro Sexto Roscio Amerino. Edited, 

with Notes, &c., by J. Davies, M.A. Now ready , . la. 

14. CICERO. Do Amicitia, de Senectute, and Brutus ; Notes 
by the Rev. W. B. Smith, M.A 

16. LTVY. Books i., ii., by H. Young .... la. 

16^*^. LIVY. Books iii., iv., v., by H. Young ... la. 

17. LIVY. Books xxi., xxii., by W. B. Smith, M.A. . la. 

19. CATULLUS, TIBULLUS, OVID, and PROPERTIUS, 

Selections from, by W. Bodham Donne . . . •2a. 

20. SUETONIUS and the later Latin Writers, Selections from, 

by W. Bodham Donne 2a. 

21. THE SATIRES OP JUVENAL, by T. H. S. Escott, MjL, 

of Queen’s College, Oxford la. 6d. 
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EDUCATIONAL AND CLASSICAL WORKS. 


GREEK SERIES. 

WITH IXrLAKATORT NOTIB OT HNOLOH. 


1* A KJteW G RE EK DELECTUS^ by H. Konng • • 

2. XENOPHON. Anabasis, L, ii., iii., by H. Young • • Is. 

3. XENOPHON. Anabasis, iy., y., yi., yii., by H. Young . 1^. 

4. LUCIAN. Select Dialogues, by H. Young , . . 1«. 

5. HOMEB. Hiad, i. to yi., by T. H. L. Leary, D.CX. Is. 6i. 

6. HOMES. Hiad, yii. to xii., by T. H. L. Leary, D.C.L. Is. 6d. 

7. HOMES. Hiad, xiii. to xyiii., by T.E. L. Leary, D.CX. Is. 6d. 

8. HOMES. Hiad, xix. to xxiy., by T. H. L. Leary, D.CX. Is. 6d. 

9. HOMES. Odyssey, i. to yi., by T. H. L. Leary, D.C.X Is. Od. 

10. HOMES. Odyssey, yii. to xii., by T. H. L. Leary, D.CX. Is. 6d. 

11. HOMES. Odyssey, xiii.toxyiii., by T.H.L.Leary,D.C.L. Is. 6d. 

12. HOMEB. Odyssey, xix. to xxiy. ; and Hymns, by T, H, L. 

Leary, D.C.L 2s« 

13. PLATO. Apologia, Crito, and Pkcdo, by J. Dayies, M.A 2s. 

14. HEBODOTUS, Books i., ii., by T. H. L. Leary, D.C.L. Is. 6(f. 

15. HEBODOT (JS, Books iii., iy., by T. H. L. Leary, D.C.L. Is. 6d, 

16. HEBODOTUS, Books y., yi., yii., by T. H. L. Leary, D.CX. Is. 6d. 

17. HEBODOTUS, Books yiii., ix., and Index, by T. H. L. 

Leary, D.C.L Is. 6d. 

18. SOPHOCLES. CEdipus Tyrannus, by H. Young • , Is. 

20. SOPHOCLES. Antigone, by J. Milner, B.A. . • .2s. 

23. EUBIPIDES. HeoubaandMedea, by W.B. Smith,MA. ls.6d. 
26. EUBIPIDES. Alcestis, by J. Milner, BA. . . .Is. 

30. .ESCHYLUS. Prometheus Yinctus, by J. Dayies, M.A. . Is. 

32. .ESCHYLUS. Septem contra Thebas, by X Dayies, MA. Is.. 
40. ABISTOPHANES. Achamenses, by C. S. D. Townshend, 

MA. Is. 6(1. 

II. THUCYDIDES. PeloponnedanWar. Book i., by H. Young Is. 
42. XENOPHON. Panegyric on Ageailaus,l 7 LlF.W.Jewitt ls.6d. 
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